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INSTITUTION OF MECHANICAL ENGINEERS. 


The annual congress commenced at Newcastle-on-Tyne, on Tuesday 
(Sir W. B, ARMSTRONG, C.B., in the chair), and was very numerously 
attended. The Chairman congratulated the meeting upon the satis- 
factory state of the institution. The number of members had doubled 
since they before met at Newcastle (11 years previously), and at no 
period had the quality of the papers been better than at present. 
The first paper read was by the President, on— 


PROBABLE DURATION OF OUR COAL FIELDS. 


This year being the centenary of the steam-engine of Watt, the 
President, in his inaugural address, gave an interesting sketch of the 
history of the steam-engine, and of the great engineering triumphs 
which had been achieved by its aid, and continued that coal hada 
special interest for them in a locality celebrated, since the earliest 
days of coal mining, for the production of that invaluable mineral. 
England, with her innumerable steam-engines and manufactories, is more de- 
pendent upon coal for the maintenance of her prosperity than any other nation, 
and the question of the duration of her coal fields now very properly occupies 
the attention of a RoyalCommission. The investigations of the Commission are 
not yet completed, but so far as they have gone the results are reassuring. He 
concurred in the probable accuracy of the announcement lately made by two of 
his fellow-commissioners, that the total quantity of coal in this island will prove 
to be practically inexhaustible; but until the complicated details of quantities 
collected by that Commission have been put together, and expressed in totals, it 
is difficult lo judge with certainty or accuracyon the subject. Although the du- 
ration of our coal may, geologically speaking, be practically unlimited, we have 
still to consider the important question—H ow long will England be supplied with 
coal as good and ascheapasat present? We have unquestionably made greater 
inroads into our best and most accessible coal beds than other nations have done 
into theirs ; and if foreign coals should grow better and cheaper, and ours dearer 
and worse, the balance may turn against us as a manufacturing country long 
before our coal is exhausted in quantity. It is clear that our stock of good coal 
is very large, but most of it lies at great depths,and one of the most important 
questions the Royal Commission has to investigate is the depth at which coal 
can be worked with commercial advantage. 


THE INTERNAL TEMPERATURE OF THE EARTH, 


The chief obstacle, the President continued, to reaching extreme 
depth is the increase in temperature which is met aswe descend. He 
was justified by ascertained facts in saying that this rate of increase 
will, as a rule, prove to be not less than 1° Fahr. for every 20 yards 
in depth, and there is reason to expect that it will be even more rapid 
at greater depths than have yet been attained. The constant tempe- 
rature of the earth in this climate, at a depth of 50 feet, is 50°, and the rate of 
increase as we descend is to be calculated from this starting point. Adopting 
these figures, it would be found that the temperature of the earth will be equal] 
to blood heat at a depth of about 980 yards, and, at a further depth of 500 yards 
mineral substances will be too hot for the naked skin to touch with impunity. 
It is extremely difficult to form an opinion as to the maximum temperature in 
which human labour is practicable in the damp atmosphere of a mine, and it 
is almost equally difficult to determine how much the temperature of the air 
in the distant parts of an extremely deep minecan be reduced below that of the 
strata with which it is brought in contact. It is certain, however, that the 
limit of practicable depth will chiefly depend upon the mechanical means which 
can be provided for relieving the miners of the severest part of their labour, for 
maintaining a supply of sufficiently cool air at the working faces of the coal, and 
for superseding the use of horses, which suffer even more than men from highly 
heated air. 

COAL-CUTTING BY MACHINERY, 


For the relief of labour we must look to coal-cutting machines, for 
improvement of ventilation to exhausting-fans, and for the super- 
seding of horses to hauling-engines driven by transmitted power. 
Theemployment of coal-cutting machines, worked by compressed air, 
conveyed into the mine by pipes, is already an accomplished fact; 
and when the difficulties and the objections which usually adhere, 
for a considerable time, to new mechanical arrangements are removed from these 
machines, they will probably attain extensive application. One of the earliest 
attempts at coal-cutting by machinery was described by the late Mr. Nicholas 
Wood, at the former Neweastle meeting of this Iustitution, and all the really 
practical results as yet obtained date from that period. The colling infinence 
of the expanding air as it escapes from these machines will be a collateral ad- 
vantage of considerable importance inthe hot atmosphereof adeepmine. The 
air discharged from the pneumatic coal-cutting machines now in use in the 
Hetton Colliery escapes into the mineat a temperature of 7° below freezing, and 
the cold air from cach machine appears to be sufficient in quantity to lower the 
temperature of the circulating atmostphere by 1°. If, as seems to be probable, 
six or seven of these machines can be employed at each working face, we may 
by this means lessen the heat by a corresponding number of degrees, and thus 
afford very considerable relief. Theemployment of compressed airas a motive- 
power, in substitution of horse-traction, is also quite feasible, and may be ex- 
pected to become quite general in very deep workings. As regards ventilation, 
the fan-machines of the several constructions tried have already exhibited great 
superiority over the old method of ventilating by an upcast furnace shaft ; and 
although the efficiency of the furnace system of ventilation is increased by depth, 
there is reason to believe that the fan will maintain its superiority to greater 
depths than are likely to be reached in mining. 


MECHANICAL VENTILATION OF MINES, 


The paper on this subject by Mr. W. CocHRANE, of Elswick, was 
a highly interesting one. He observed that, looking to the future 
requirements of the local coal fields, adequate ventilation is not in- 
ferior in importance to any of the problems which the mining en- 
gineer has to solve, The earliest records of mining refer to no pro- 
vision beyond the natural conditions being adopted ; and so long as 
mines were only worked to a very limited extent by levels or adits, and if by 
shafts of very small depth, the natural system was found to answer all require- 
ments; only there was this disadvantage—that, with thermometrical varia- 
tions, the determination of the current of air was dependent on the average 
temperature of the mine being above or below that of the external atmosphere, 
a condition constantly varying and interchanging throughout the year, and, 
therefore, not permitting any certainty of action in the direction or quantity 
of alr which could be used for ventilating the mines. This system Is still used 
in mines of limited extent, and where, from the nature of the mine, very small 
resistances are offered to the current of air circulating. In some cases, under 
these conditions,as in the Staffordshire “Thick coal’’ mines,the determination of 
the airinto a particular course is often ensured by placing a fire-lamp in the up- 
cast shaft. Such acontrivance, however, can only produce a very small effect, 
and is, therefore, of limited application. On alargerscale, however, this prin- 
ciple has fermed the most generally adopted system of mine ventilation in this 
country—that of the furnace. He continued that much discussion had arisen 
as to the best system of furnaces, and the most economical mode of feeding 
them with air. The general result of some recent experiments was that that 
duty varied from 37 Ibs. to 101 Ibs, of coal per horse-power on the air taken upon 
currents of air ranging from 40,000 to 120,000 cubic feet per minute. Depth of 
shaft, it is said, is the most important consideration for the efficient applica- 
tion of afurnace. There are other conditions, however, which it is necessary 
to secure—that the shaft bedry, and that itislined with a good heat-retaining 
material. It is considered a fair estimate of the economic value of the average 
conditions in which furnaces are worked that only 5° of the heat due to combus- 
tion of the coal are utilised. There are many objections, besides the small useful 
effects in the use of the furnace, which cannot be overcome, and which form a 
constant source of cost attendant upon it—the necessity of cleaning the fiues, 
and the consequent suspension of the active ventilation of the mine; the incon- 
venience, and in some cases the impossibility, of using a shaft highly heated, 
and often fuli of smoke, for any other purpose than as a ventilating shaft; and 
the serious damage done to cast-iron tubing, timber, pumps, or wire-ropes, 
where winding is carried on in the upcast shaft by the products of combustion, 
especially where the shaft is damp. If the conditions are unfavourable for the 
use of a furnace, such as shallow shafts and heavy resistances to be overcome, 
the furnace ts then quite unable to compete with a good mechanical ventilation 
for economical effect. The limit of the furnace as a ventilating power is soon 


reached where the resistances offered by a mine are heavy, and this objection 
materially led to the adoption of other means to meet the conditions under 
which the furnace would fail to afford a sufficient ventilation. Machines for 
blowing fresh air into, or exhausting the foul air from, mines were adopted in 
the very earliest times, especially abroad, where the conditions of the seams 
are such as required more efficient means than the furnaces supplied. Hence 
it is that mechanical ventilators are very numerous abroad, while in this country 
until very recently they were quite exceptional. 

In a table compiled by Mr. J. J. Atkinson, Government Inspector for the Dur- 
ham coal field, has been shown the depth at which furnaces are estimated to be 
equal to ventilating-machines in point of economy of fuel, assuming that the 
sources of loss are of the same extent in each case—that is, the loss of fuel in 
furnaces by cooling in the upcast, and in venti'ating-machines the power ex- 
pended in overcoming the useless resistances, and that the ventilating-machines 
utilised 60 per cent. of the engine-power. The general result is that the mini- 
mum depth at which the economy by the two plans is equal is 960 yards, with 
an average upcast temperature of 100° Fahr., and a depth of 1130 yards with 
200° Fahr. temperature, estimating a consumption of 8 lbs. of coal per hour per 
indicated horse.power oftheengine. A recent calculation by M. Guibal, of Mons, 
deduces the following comparisons :—That if a furnace in a 12-ft. shaft, 400 yards 
deep, circulate 53,000 cubic feet of air per minute under the total resistances re- 
presented by 314-in. water-gauge, and an average excess of upcast temperature 
of 108° above the downcast, with a duty of 31 lbs, of coal per horse-power in the 
air estimated upon the total resistances, a mechanical ventilator utilising 60 per 
cent. of the power employed would, under the same conditions, have a duty of 
11 lbs. of coal per horse-power in the air, being a saving of 64 percent. Ata 
depth of 550 yards, to circulate the same volume, the duty of the furnace being 
22 lbs. of coal, that of the mechanical ventilator would be 11 lbs., being a saving 
of 50 per cent. Mechanical ventilators consist, first, of those working by centri- 
fugal action ; and, second, those working as pumps. Of those of the first class, 
one had been described at the last meeting—the Guibal ventilator, at Crudley 
Colliery, Staffordshire. The largest example, it went on, of that class erected 
in this country will be seen at the Thrisiington Colliery. It is 36 ft, diameter 
and 12 ft. in breadth, driven by a horizo ntal-cylinder, 30 in. diameter and 30 in, 
stroke. This ventilator has only been recently erected, and is not yet ventilat- 
ing any large extent of workings, but some experiments have been made with it, 
from which the following results have been obtained. The regulating shutter 
was not properly adjusted so as to give the best results of working, and the drift 
to the upcast shaft was too small for accurately increasing the current of air, 
amounting to 80,000 cubic feet per minute, With 54 revolutions per minute a 
water-gauge of 244 in. was maintained at the inlet, with 70 revolutions a water- 
gauge of 444 in., and with 80 revolutions a water-gauge of 644 1n. In order to 
make a fair comparison of the Guibal ventilator with the furnace, the case of 
that at Pelton Colliery, Durham, is given, as it is the only one where the data 

have been accurately ascertainable respecting the replacing of the furnace by 
this mechanical invention. In this case the duty obtained by the furnace was 
102 lbs. of coal per hour per horse-power in the air, estimated on the water-gauge 
of 1 1-10 in. indicated in the mine, and a current of air of 35,000 cubic feet per 


as compared with 5:22 lbs. with a wheel flue ; and the total quantity 
of water evaporated is 441 gallons per hour, as compared with 433 gallons per 
hour, showing the marked advantage of the flash flue over the wheel flue, not 
only in economic effect of fuel, but also of boiler space. It is probable, how- 

ever, that this amount of economic effect (6°66) isconsiderably higher than that 

obtained under ordinary circumstances, as the fires were more regularly at- 

tended to than is usual with hand firing.—2. Jucke’s furnaces, This appara- 

tus, invented for firing steam-boilers, has been in operation for some time tn 

this district, and has lately been adopted very largely at many collieries in the 

North of England. The advantages of this furnace are perfect combustion of 

smoke and great regularity in raising steam ; the saving, in common with other 

mechanical appliances, in the wear and tear of boilers, andin manual labour in 
stoking, the latter amounting, probably, to 2001. per yearper boiler. In compa- 
rison with hand firing, it does not scem to possess any great advantage in eco- 

nomy of fuel, the comparative economic effect being 5°90, as compared with 6°66 
for hand firing; but the latter is probably a much higher resuit than what fs 

usually attained in practice. Like all other mechanical appliances, it requires 
a certain amount of care and attention in its use; but, on the whole, it may be 
said to be successful aud economic in application. It is not well adapted for 
using Duff coal,although this is done in some instances when the Duff is washed.— 
3. Vicar’s Furnaces: Of all the mechanical apparatuses for firtng steam-bollers, 
none seem to be so successful as Vicar’s, as arranged at Seaham Colliery, though 
this apparatus, erected elsewhere, secms not to have worked satisfactorily, 
which was probably owing to the improvements recently made in the apparatus. 
These now consist of three distinct appliances. The traversing bars, intended 
to give progressive motion to the incandescent fuel, by a slow, alternate, and 
intermittent longitudinal motion ; second, the pump feeders, which alternately 
press a regular supply of coal from the hopper to the bars; third, the water 
troughs in which the fire-bars are immersed, and which are absolutely essential, 
as no ordinary fire-bars can withstand the intense heat of the fire. This fur- 
nace was in constant operation at Seaham Collleries for nine months without 
requiring any repairs, and in all respects It has been most successful and eco- 
nomic. When using the same class of coal (peas) as in the hand-firing expert- 
ments, the economic effect was 7°14, as compared with 6°66; but the maximum 
results of this furnace have probably not yet been obtained, nor the best condi- 
tions as to thickness of fire ascertained—the high amount of 8°78 lbs. of water 
evaporated per lb. of coal being in one instance obtained. This furnace is very 
efficient in its action in avoiding the for ation ofsmoke, The great advantage, 
however, attending the use of the furnace is its applicability to the use of Duff 
coal, or dust coal, with high economic effect. 

The experiments with Stanley’s apparatus give very irregular results, showing 
that a lengthened series of experiments as to speed of dispersers, thickness of 
fire, &c., would be required before the maximum effect could be regularly 
attained. In this apparatus, the coal falls through crushing rollers on to two 
dispersers, or rapidly revolving discs with radiating ribs, which scatter the 
coal uniformly through the fire by centrifugal action. The advantages of this 
furnace are that it permits of the use of Duff, or dust coal, and a comparatively 
large amount of fuel can be consumed per square foot of fire-grate surface. As 





minute; and the duty was reduced by the ventilator to 201bs, per hour per 
horse-power, with a current of 54,000 cubic feet, and a water-gauge of 21n. in- 
dicated in the same position. This shows a saving of fuel by the adoption of 
the Guibal ventilator in place of the furnace amounting to 80 per cent. 


and Waddell ventilators. 


cently erected at Pelton Colliery, utilises only 39 per cent. of the power applied ; 
and a Rammell, at Framwellgate Moor Colliery, does not excced 40 per cent. of 
utilised power. The Guibal utilises 60 per cent. of the power applied. Except 
the Guibal, all the other ventilators of this type discharge throughout the entire 
circumference ; but that this isa defect can be inferred from the fact that if 
such a fan open running have the access of air into its centre stopped, great 
power will still be required to make it revolve, though no useful work is done, 
The useless work done upon the external air in this case is done to a diminution 
of useful effect, when the fan is exhausing air supplied at its centre from any 
mine drift or passage. It was anticipated that the Waddell ventilator would 
obviate this defect by arranging the air passages through fans of a gradually 
decreasing section from the centre to the circumference, so that the velocity of 
rotation at any point multiplied by the sectional area of passage at that point 
should be constant, thus filling up the fan with issuing air, and preventing the 








possibility of re-entries. In this case the re-eutries cannot be seen, as in the 
Biram, where the eddies of air all round the clrcumference are easily distin- 
guished, but that they do evidently arise is proved by the low power utilised, 
The Brunton, which closely resembles the Waddell, and the Rammell, cannot 
be expected to yield any better results. By the kind permission of Mr. Daglish, 
the results of a Rammell ventilator, recently erected at the Framwellgate Col- 
liery, are here given—Diameter of ventilator, 22 ft., with 20-in. steam-cylinder, 
and 102 revolutions per minute; volume of air,53,600 cubic feet per minue, with 
a water-gauge of 244 In.: result, 40 pemcent. utilised. One of the chief reasons 
of the low useful effect of these exhausting fans is that they are exposed through- 
out the entire circumference to the external air, which rushes in behind the 
vanes to supply the vacuum formed by their revolutions, but this vacuum ought 
to be supplied only from the mine to be ventilated, and it was this consideration, 
and the practical proof that this injurious effect was inherent in open running 
fans, that led to the casing of the Guibal ventilators, and discharging the air 
at only one part of the circumference. This step, however, was attended with 
the objection that the air was discharged with a high velocity—the velocity of the 
periphery of the fan, and carried away with it a most important store of force, 
the partial utilisation of which has been effected by adapting the principle of 
evased tubes to the expanding chimney, in which the casing of this ventilator 
terminates. The air entering its base at a high velocity, leaves the chimney at 
a reduced velocity proportionate to the increased area of the outlet, and in this 
action restores a considerable amount of power it would otherwise carry off. 
An adjustable shutter was next found necessary, in order to regulate the size of 
the outlet and various conditions of the volume of air required and resistances, 
A series of very interesting experiments had been made, showing the steadily 
improved results obtained from the ventilator as the casing chimney and shutter, 
in its accurate adjustment, were consecutively added. Generally, as to the 
powers supplied from the steam-boilers for working these ventilators, 60 per 
cent. was found to be utilised ; but i¢ must be noted that this amounted to at 
least 80 per cent. of the power actually transmitted to the ventilator, as one- 
fourth of the boiler power must be allowed for the loss due to the friction and 
imperfection of the steam-engine. One of the ventilators (of which several ex- 
amples were now in use tn this country of 36 feet diameter) had been recently 
started in Belgium of 40 feet diameter, but detailed experiments had not yet 
been made upon it. It was arranged to work at the speed of 80 revolutions per 
minute, producing a ventilation of 150,000 to 200,000 cubic feet of air per minute, 
under a depression of water-guage of about 7 Inches, which was certainly the 
maximum requirement of any known condition of mines. Indeed, there could 
be no question that any practical requirement in the ventilation of mines could 
be satisfied by this system, and it could not be surpassed in simplicity of con- 
struction, small liability to accident, and the little wear and tear to which Its 
working parts were subject. Struvé’s alr-pump ventilator was the best known 
of the class, and consisted of two gasometer-formed pistons working in rings of 
water, alternate upward and downward strokes drawing air from the mine, and 
forcing it into the atmosphere by means of suitably arranged valves, The 
Stravé was, when well constructed and in good order, capable of producing a 
very satisfactory exhaustion, but for certain reasons it did not offer the advan- 
tages for mine ventilation which the centrifugal action fan did. The useful 
effect was from 40 to 45 percent. of the boiler power, when all the working parts, 
and especially the air valves, were in good condition. In conclusion, the eco- 
nomy of fuel, if neglected hitherto, has now become of paramount importance. 
To increase the amount of air in any given time, the mine requires the con- 
sumption of an increased quantity of fuel, proportionate to the cubes of the 
volumes; thus, for twice the volume eight times the fuel. Hence, the best sys- 
tem of ventilation is that which, under the same conditions of mine and the 
same amount of first outlay, produces the maximum work for 1 Ib. of coal con- 
sumed, so long as such ventilation compares satisfactorily with any other in 
the points of durability and cost of working, and possesses the quality of adap- 
tability to all the varying conditions which are met with in mining operations. 


MECHANICAL FIRING OF STEAM-BOILERS, 

The paper by Mr. JoHN DAGLISH, of Seaham, records the results 
of some very valuable experiments conducted to ascertain, amongst 
other things, the advantages of mechanical as compared with hand 
firing. The deductions made are—1, With hand firing the quantity 


The 
class of ventilators to which the Guibal belongs is that of centrifugal action, and 
in the same Class may be mentioned the Biram, Nasmyth, Brunton, Rammell, 


A Biram ventilator (similar in principle to the Nasmyth, with the exception 
of the vanes being inclined to the radius) the writer bas experimented upon at 
Tursdale Colliery, Durham, and found that only 124% per cent. was utilised of 
the gross power supplied from the steam-boilers; and from experience with 
other open running fans, he considers that percentage cannot be materially ex- 
ceeded with any form of open fan without a casing. A Waddell ventilator, re- 





of water evaporated per pound of coal, with a flash flue, is 6°66 lbs., 


compared with hand firing, a much lower economic effect is exhibited, being 4°74 
against 6°66; but it is more than probable that this arises from the Stanley 
apparatus not belng in all respects arranged to obtain its maximum effects. 
A few experiments were made with this furnace after the addition of Whit- 
taker’s traversing bars, but not sufficient to yield any reliable data. Thethird 
series of experiments with single tubular boilers were made with two boilers, 
erected at Silksworth Colliery for temporary purposes, which were fortunatel 
of exactly the same size, and were constructed with a single tube. Thoy had 
been previously in use at the Londonderry blast-furnace blowing engine, and 
were then set over the fire-grate, the draught returning through the tubo, and 
thence round each side of the boiler. At Silksworth one of these boilers is set 
in a similar way, the other having a fire-grate fitted up in the tube and used as 
a Cornish boiler. This series of experiments was intended also to show the 
useful effects of external heating surface, and by an arrangement of dampers 
the smoke could be either taken at once up the chimney, or made to pass all 
round the outside of the boilers by the external wheel flue. The most important 
point, however, to be deduced from the experiments was the small evaporative 
power of the boilers when fired through a single tube, as compared with the 
result of firing underneath the boilers, being only 604 and 690 gallons evaporated 
by the former as compared with 1344 and 1243 by the last method, the economy 
of fuel being about the sameineach case. The chimney, however, used for these 
boilers was only temporary, and not capable of producing a draught sufficient 
for the wheel flues. This fact renders it impossible to make any comparison 
between these experiments and those made at Seaham Colliery. It must be 
borne in mind that these boilers are by no means fair specimens of the Cornish 
boilers; and arrangements are being made to carry out a series of experiments 
to ascertain the evaporative power and economy of the Cornish boiler as com- 
pared with cylindrical boilers. These experiments will be made with boilers 
recently erected at Hetton Colliery, on improved construction, 


REVOLVING FURNACES IN CHEMICAL WORKS, 


Anadmirable description of a revolving furnace for chemical works 
was given in a paper by Messrs. R. C. Clapham and H. Allhusen, The 
conversion of sulphate of soda into crude or ball soda is the third pro- 
cess conducted in alkali works, and its importance will be understood 
from the statement that in the Tyne district alone 455,000 tons and 


560,000/. represent the total annual quantity and value of the sul- 

hate of soda, chalk, and coals operated upon in revolving ball furnaces. The 
revolving furnaces were introduced in 1853 by Messrs. George Elliot and Wm. 
Russell, with the object of effecting by machinery that which from 1794 had 
been accomplished by hand labour; but owing to the numerous practical diffi- 
culties encountered the economy and other advantages expected were not rea- 
lised, and no extensive application of the cylindrical farnace would yet have 
taken place had it not been for the perseverance of Messrs. Stevenson and WIi- 
l'amson, of the Jarrow Chemical Works, who made sundry improvements on 
the original plan, and erected five of the fifteen revolving furnaces now working 
in England. Although in the majority of alkall works where the revolving fur- 
nace has been adopted an opinion obtains that, in addition to general supe- 
riority over the reverberatory furnace, it also presents an evident advantage 
during wages disputes, yet there are sufficient grounds for stating that obstacles 
still exist which may be modified, if not removed, before the old furnaces can 
be entirely superseded by the new. Improvements in the latter are clearly de- 
manded by which the consumption of fuel and the cost of repairs may be re- 
duced, whilst the quantity of sulphate balled, and quality of carbonate produced, 

may beraised ; and ifthe difficulties hitherto experienced have been prominently 
brought forward in these remarks, it is in the hope that by the attention dt- 
rected to them they may be more speedily removed. 

THE HYDRAULIC SWING-BRIDGE OVER THE OUSE, 

The requisites of the railway and river traffic necessitated a con- 
struction that admitted of being opened and closed very rapidly ; and 
a means of controlling with great accuracy the momentum of the 
ponderous mass to be moved—hydraulic power has, therefore, been 
chiefly selected, Most bridges of this description have been erected for 
railway traffic, both on main lines and branches, and may be divided 
into three classes. 1. Swing-bridges, on which the bridge Is lifted from its solid 
bearings by a central press previously to being turned by hydraulic pressure. 
—2, Swing-bridges, on which the bridge rests upon a circle of two rollers, and is 
turned by water press ure without being lifted.—3. Draw-bridges, on which the 
moveable platform is drawn back and pushed forward in the line of roadway 
by means of hydraulic machinery. In addition to the hydraulic bridges com- 
prised in these three classes, there 1s one example of a bridge on the bascule plan, 
being worked by hydraulic power. This is at Liverpool, over one of the dock 
entrances. The first hydraulic swing-bridge was erected in 1852 over the River 
Severn, on the Gloucester and Dean Forest Railway, and the first hydraulic 
draw-bridge was erected In 1853, over the River Tovey, on the South Wales Rail- 
way, near Carmarthen, All the swing-bridges which turn on a centre pier, and 
span an opening on each side, have been made to turn on live rollers without 
being lifted ; because, in bridges of that construction, neither extremity can 
have any steadying support in the act of turning, but in some instances a cen- 
tral press has been applied to relieve the rollers of part of the weight. Where 
single-leaf swing-bridges ars lifted by a central press, the defiection is taken off 
by letting down the bridge upon its solid bearings when closed ; but in the case 
of draw-bridges and swing-bridges not lifted by a central press, hydraulic ma- 
chinery is applied to lift ihe overhanging end or ends, 80 as to take off the de- 
flection after closing. The openings crossed by these various forms of bridges 
have varied from 30 to 100 feet span. The heaviest bridge to which the 
central lifting arrangement has been applied is one over the Regent’s Canal, 
near the London Docks, in which instance the weight lifted and turned amounts 
to 450 tons. In bridges with the central press, the head of the lifting-ram fits 
into an inverted oup upon the bridge, to allow of oscillating movement, and the 
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the wafer by carrying the ram round sites 
. pressurepf water employed in the central hydraulic press is about-800 Ibs. 
pecequareipeh, and inthe largest of these bridges the diameter of the ram turn- 
ng upon the water is 51'inches. In most cases the bridges are in connection 
h a systeth of hydraulic pressure applied to cranes and other machines in the 
icinity, the pressure béing supplied in theusual manner by steam-engines pump- 
ng into,accamulators, But in some few instances, where there is not such a 
‘supply of power at hand, the pressure 1s supplied by hand-pumps charging the 
f@ccumulator, and thus storing up the power ready for application whenever re- 
quired, At the Ouse Bridge there was no supply of hydraulic power at hand, 
and in that instance the total power required was too large to be supplied by 


hand labour. It was turther necessary,on account of the position of the swing- 
“+ bridge,"elther to c ly the power to the centre pler by a pipe under the bed of 
t way to pr io i¢ Upon the pler by placing a steam-engine within the 
plerdtsglf, and the latter plan wasadopted. The total length of the bridge, fixed 
and movable, 1s €30 ft., and the total width, frat outside tg ontside,31.ft. The 
***foree reqhired to turh the bfldge is 1 té.about 10 tons applied at the radius 
of the roller path, draylit engine ig a three-cylinder oselJlating engine, 





with simple rams o 
’, Work at 40 reyolnt' 
and are estimated 


chb 
i inghes diameter and 18 inches stroke. These engines 

per minute, with a pressure of water of 700 lbs. per inch, 
t 40 horse-power eacit. The time requived for opening or 
closing the bridge, including the locking of the links, is only 44 minute, the aye- 
rage speed of ton ‘at the extremities of the bridge being 6'4* feet per second, 
For the pu of ensuring safety in the working of the railway line over the 
bridge, a system of se)f-acting signals is arranged, that is actuated by the fixing 
gear at tho two ends of the bridge, and a signal of “all right’’ is shown by a 
single semaphore and lamp on the fixed part at each end, but this cannot beshown 
until each png of the resting blocks and bolts 1g secured in its proper place. 


. EXTENSION OF THE USE OF THE CLIP-PDRUM, 


The continual application, especially in the Newcastle district, of 
FOWLER clip-drum caused considerable interest to attach to the 
paper by. Mr. Max Eyrn, of Leeds, “On Towing Boats on Canals 
and Rivers.by a Fixed Wire-Rope and Clip-Drum.”. In the applica- 
tion of steam-power to river and canal navigation, the writer re- 
marked, the greatest obstacle to be encountered-had been the loss of 
power that was inseparable from the ordinary methods of propulsion by paddlg- 
wheels ‘or, screw propellers. As tho resistiig water formed the fulcrum upon 
which the bearing, was taken for propelling the vessel, the resulf was that a 
great quantity of water was put fh motion, and a considerable amount of power 

¥ exercised, without Any useful effect being produced. Thus, even under the most 
favaurable circumstances, when Working on a broad shect of deep water, the 
ordinary prepeVers lost from*40 to 50 per cent.*of the power applied to them ; 
and, under the peculiar circnmstances met with on rivers and canals, thelr use- 
ful eftgct was frequently réduced to less than 25 per cent. of the power applied. 
Or ganals, the Intreased difficulty to be enconntered arose from the presenge of 
lécks, thé’gmall section of water through which the boats had to bedriven,and 


the swell produced by Increased speed of the boats, for which the small Sectlon, 


of water was not originally calculated. Moreover, as the only admissible means 


6f propulsion was by scrows or paddie-wheels placed at the stern;the water put in’ 


motion bythem was withdrawn from the stern to the tug,and thrown’agatinst the 
bows of the boats In tow; the water level In the canal was thereby disturbed, 
afid thie hollow cfeated at the stern of the tug had to be filled up ty the water 
infront of the tug running backwards through the narrow passage left between 
“the tug and the sides of the canal. The comsequence of thiswas that engines of 
condiderable power had to be used for towing a given freight; and hence,owing 
to the small size of the locks through which they lad to pass, it was of the utmost 
importance that the engines employed should gecupy as little space as possible 
in the holds of the vessels, in order that the cost of steam propulsion might not 
bt further increased by a source of diminution ju*the amount of freight that 
could be garried. As it was admitted that.a dead pull from a fixed potnt was 
undoubtedly the most effective mode of gainiug power, it had now been deter- 
‘mined to adopt a system on canals and rivers of towing by means of’a fixed 
wire-rope and clip-drum, ‘The rope was laid in the bed of the river or canal 
from end to end, belug anchored only at its two extremities, and an engine on 


the deckof the boat was then attached to the rope, and wound Ltself along to 
its dgstination. 
ee SEATON DELAVAL COLLIERY, 


The members of the institution end their friends paid a visit to 
Seaton Delavgl, where they were entertained by Mr. G, B. Forster, in 
the absence of his father, who was unavoidably prevented froni at- 
tending, Nearly the whole of the excursionists weht below at-the 
Forster pit. The machinery connected with these workings is some- 
thingremarkable. The winding-engine is a double cylinder, 36 inches 
in diameter, and 6 fcet stroke, with a drum of 25 feet. Tne time occupied in 
running up or down and changing four tubs ts 90 sbconds, ‘Thts powerful en- 
gine is capavle of raising 1600 tons of coat in 12 hours, besides affording Ingress 
and egress to-the workmen., The average working is abottt’1400 tons per day, 
the largest quantity raised fn the kingdom from a single shaft. ‘The pumping- 
engine is below ground, near the shaft; 1t is a 48-inch cylinder, with 4-feet 
stroke, and supplied by four bollers. “The water Is ratsed 48 fect from the stand- 
age by the back-end piston-rod,; by means of a crank motion, into a cistern, and 
from thence ts forced to bank by a doublo-acting set of force-pumps, with rams 
10 inches in diameter. Both the ramshave thesame stroke asthe engine. ‘The 
pums. are 12-inches la diameter; They are assisted by an alr vessel at the bot- 
tom, 30 feet by 2 feet 6inches in diameter, supplied by a small pump. The en- 
gine pumps about 25 gallons in a stroke. - The nominal horse-power of this en- 
gino is 284 horses, and 1¢ runs between 20 and 30.strokes per minute, The ac- 
tual horse-power is 106°84. The lowest pressure at which the engine works ts 
27 ibs. The welght of the column in the pumps is 14°72 tons, and the pressure 
per squaro inch is 291 Ibs’. The quantity of water pumped is 300 gallons per 
minute, and it ts forced up 250 yards in one vertical column. We may remark 
that this shaft has been in operation about seven years. It was named the 
Forster pit, in compliment to the head viewer, by whose skill, energy, and per- 
severance this great work was accomplished, by which such admirable results 
have been realised, 

The old working—usually called Old Delaval, in distinction from the Forster 
it, which is called New Delaval—has also machinery of considerable power. 
lore an engine-plane has been at work a great many years, drawing coals a dis- 

tance of 3000 yards. The yield of coals at this shaft is at the rate of 500 tons 
per day. The pumping-engine draws 400 gallons of water per minute. Theun- 
derground haulage at the Forster Pit is chiefly by means of horses, of which 
there are 37 employed, besides 50 ponies. A new haulage engine is about to be 
fitted up here, which will supersede the labour of about 20 horses. The number 
of men employed at this large colllery ts 1100, and we understand there has not 
been a single fatal accident for the last three years, The Low Main seam, to 
which the Forster Pit was sunk, and where the principal workings are carried 
on, is 5 ft. 6 in, in thickness. The houses ofthe workmen differ very materially 
from theordinary ran of cottages in plitvillages, They are well built, and with 
ample accommodation, having four rooms each, and many of them with gar- 
dens attached. 
RYHOPE COLLIERY, 


This colliery, to which an excursion was also made, in reality con- 
sists of two pits; the north pit being 15 ft, 6 in. in diameter, and the 
south 18 feet in diameter. The former is divided into two unequal 
parts by a brattice made of wood, and the latter into two equal parts 
by a brick casing 9 in, thick. There are three shafts—two down- 
cast and one upcast—for the purpose of ventilation; the mode of 
working the mine being by pillar and stall, or bond and stall, 40 by 80 yards. 
The section of the shaft is as follows :—Alluvial deposit, 4 fathoms; magnesian 
Hmestone, 36 fathoms; quicksand, 16 fathoms; and coal measures to Hutton 
seam, 217 fathoms. The depth of the shafts is 254 fathoms odd, and the speed 
observed 20 ft. per second, Asstated by Mr. Taylor, there are three winding- 
engines of 200-horse power each, worked at 175-horse power ; the beams adopted 
being entirely of malleable tron. The ropes are 340 fathoms, and two turrs are 
taken off to alter the lift every two months. Thocylinder ts 6844 inches tn dia- 
meter, with a 7-ft. length of stroke, the revolutions in drawing 22 strokes, and 
the time 1 minute 25 seconds, There are four boilers to each engine, 40 ft. long 
by 7 ft. diameter, the material used in the construction consisting of Bowling 
iron on the top, and Low Moor at the bottom, each boiler being worked at a 
pressure of 12lbs. tothe inch. The cage and chains used weigh | ton 7 ewts., 
the. four tubs brought to bank in one draw weighing 1 ton 4 cwts., the coals 
brought to bank at one time 2 tons 8 cwts., and the weight of rope for pulley 
4 tons 13 cwts., making a total weight drawn on cach ascension of 9 tons 12 cwts. 
There are 14 screens at work, but when some others are finished the total 
number will be increased to 22, They are 28 ft. long by 6 {. screening surface, 
and the slides in the south pit are 25 lbs. per foot, giving a total weight of tron 
and brick bratticeof 2000 tons, Mr. John Taylorand his nephew, Mr. C. Taylor, 
went fully into these details for the gratification of the visitors, who inspected 
the huge, ponderous machinery with very great interest. The mode of signal- 
ling by means of raps given by the miners below to the brakeamen and others 
at bank was also explained, An examination of the very extensive corn ware- 
houses and the large stables was likewlse made, after which the party proceeded 
to the colliery office, where a plan of the underground workings was explained 
at some length, and the fact stated that the workings had now penetrated some 
little distance under the sea, Before commencing the visit of inspection, Mr. 
John Taylor, one of the partners, mentioned that the pit was commenced with 
in 1856, and was completed to a depth of 255 fathoms by three years’ sinking. 
There were three winding-engines, 200-horse power each, and these were con- 
sidered amongst the best in the northern district; but they would, perhaps, 
examine them carefully, and draw their own conclusions. They at present 
drew 2200 tons of coal per day, but by increased machinery they hoped to be 
able.go draw 3000 tons in a short time, In conclusion, he would recommend 
them ‘aot to go down the pit that day, because time was so short, but to take 
another opportunity, and bring their friends when they liked, for they would 
always be welcome—the colliery gives employment to no less than 800 men and 
boys, 90 horses and 70 ponies being employed in drawing the coal from the ex- 
treme workings. 

Among the works thrown open to the members may bo mentioned 
the Elswick Engine Works and Ordnance Factory of Sir William 
Armstrong and Co., Elswick, Newcastle; Messrs. Stephenson’s En- 
gine Works, Newcastle; Messrs. Hawthoru’s Engine Works, Newcastle; the 
North-Eastern Rallway Company's Locomotive Works, Gateshead; Messrs. 
Hawks and Crawsbay’s Iron Works, Gateshead ; Messrs. Abbot's Iron Works, 
Gateshead ; Messrs. Thompson and Boyd's Engine Works, Neweastle ; Messrs. 
Black, Hawthorn, and Co,’s Engine Works, Gateshead ; Messrs. Dixon and Cor- 
bitt’s Hemp-rope Works, Gateshead ; Messrs, Haggie’s Hemp and Wire-rope 
Works, Gateshead; Messrs. Walles’ Stained Glass Works, Newcastle; Messrs. 
Spencer's Sicel Works, Newburn ; the Framwellgate Colliery, where was to be 

- inspected the Rammell Ventilator, at work at the bottom of the pit; the Pelton 
Colliery, with the Guthal and Waddle Ventillator; Messrs. Murray's Engine 
Works, Chester-le-Street ; the Washington Chemical Works (Messrs. Bell Bro- 
thers), and the colliery where the Lemiel!c Ventilator is in operation; the Rain- 
ton Colliery ; the Seaham Colllery, where was to be seen the mechanical flring 
of steaww-boilers; and the North-Eastern Marine Enginecring Works, South 
Dock, Sunderland. 


. SUPPLEMENT TO. THE MINING JOURNAL. 


THE SOUTH MIDLAND INSTITUTE OF MINING, CIVIL, ~ 
AND MEGHANICAL ENGINEERS, 


The second monthly meeting of members of this instityte was held 
in the School of Arts, Wolverhampton, on Tuesday, Mr. H. BECKETT, 
F.G.S. (the President), was inthe chair; andamongst the othergentle- 
men present were Mr. J, P. Baker, Her Majesty’s Inspector of Mines 
for the district; the Rev, H. Sandford, Her Majesty’s Inspector of 
Schools for the district; Mr. Bowkley; Messrs. Silas Bowkley, T. 
Rose, John Rahdall, F.G.S., Alfred Bowkley, Thomas Holcroft, C. Simmonds, 
James Bromley, W. Grove, jun., James Hodgkiss, John Foster, James Williams, 
Samuel Fen, Stephen Watkins, and James Cope, hon, secretary. 

The PRESIDENT, in opening the proceedings, said beforecommencing 
the busfness of the day.he had to announce, what they-no doubt were all ac- 
quainted with, the déath of their excellent friend, Prof. Jukes. They could not 
have lost a nobler character, or a more practical and talented man. He (the 
| Chairman)-had known him from a boy, and it was a greatloss to South Stafford- 
shire that he was unable to complete his third edition on the South Stafford- 
shire Coal Fields. But his nervons energies were so completely prostrated that 
he was unable to do so. This country had never hada more practical geologist 
than Mr. Jukes, because ‘he was as well acquainted with the management of 
collierids and the different matters underground as the most practical collier or 
coal owner in the district, and that knowledge was a great advantage to him 
in his geological pursuits, He hoped a record would be made on their minutes 
of the serious loss'they had sustained, and the very deep regret with which the 
members of that institute heard of Mr. Jukes’s death. 

Mr. J. COPE (the hon, secretary) read the following paper upon 
education in the mining districts :— 

“The question of education among the mining population of important mineral 
districts deserves more attention than it has yet received. The frequent and 
serious loss of life through the ignorance and carelessness of the miners them- 
selyes are hulte apparent, from the returns made to the Home Office department 
almost dally. It isof the greatest importance tothe employers and miners that 
persons whohave the underground management should not only be thoroughly 
trustworthy, byt should also possess a degree of knowledge and intelligence con- 
alderably above the ordinary leyel. For upon the right discharge of their re- 
spective duties depends toa cousiderable extent the safety of the pit, the dis- 
clpline of the men, and the economical working of the mine. The higher their 
qualtfications the greater their ability to maintain their authority over the men 
placed below them, and to discharge their whole duties satisfactorily. Now, 
there is an acknowledge want of men capable of filling these situations ; it does 
not appear that any efficient means have yet been taken with a view to supply 
this want by any associated body. However, I am glad to say that the South 
Midland Institute of Mining, Civil, and Mechanical Engineers have taken this 
most important subject in hand, and have arranged that every miner having 
charge or control over any mining operations, and the miners therein, will be 
admitted by ticket, free, to hear all papers read, and the discussions upon the 
varlons matters connected therewith. Itis said that the appointments to these 
situations are generally due to personal favour, and that there is in most cases 
a very imperfect security to the workmen that the duties will be properly per- 
formed. It is alsoa well-known fact that the working miner himself often- 
times Is the cause of the loss of his own life, and that of others, for the want of 
greater care and precaution on hisown part. You occasionally hear of what 
has been attempted and is intended, without much beneficial result. Schools, 
indeed, both national and others are general; but they do not appear to have 
effected much towards the education of the miner. I believe this to be truly 
the case 6m the whole; but I believe that the causes are discoverable. The 
present low intellectual state of the adult collier, and the almost entire want 
of any adequate stimulus to meutal exertion, will account for much of the 
neglect complained of. The labour of the collier is unskilled, and their intellects 
being mostly dormant, they seem to have nothing to gain by cultivating their 
minds. Where there is any rich mental power it will, of course, develope itself, 
but a stimulus is needed forthemass, What this should be depends upon various 
circumstances. I have often suggested minor rewards for proficiency; but I 
think the most effectual stimulus of all would be successive promotions founded 
on mining merit. There is no lack of means of instruction; but it is unfortu- 
_nate that the means, publicly and privately provided, are seldom brought to 
bear upon the persons actually needing to be benefitted by them, If a system 
of promotions for mining merit were established, surely the prospect of good 
Situations or appointments, all following in fixed gradations, and to be obtained 
only by qualified persons, would go very far to quicken the intelligence and 
stimulate the ardour of every miner in each district. The question is one of 
great importance; itis to be hoped that the employers of labour and those 
persons interested th mining will take it into thelr serious consideration, and 
assist the South Midland Institute in carrying out its intended desire for the 
benefit of the working miners.’’ Mr. Cope intimated that heshould short!y read 
another paper upon the same subject. , 

Mr. SANDFORD joined in the discussion of the paper, of which he 
and others expressed their admiration. 

Afterwards Mr, Randall’s paper upon “ Evidences of Denudation 
in and around the South Staffordshire and Shropshire Coal Fields’? was discussed. 

Eight new members were elected, making the total number 72. 


MIDLAND INSTITUTE OF MINING ENGINEERS, 

The first monthly meeting of this institution was held at Barusley, on Tues- 
day, when Mr. J. BEAUMONT was Called to the chair. It was stated that there 
were now more than sixty members on the books, and that nine more will be 
ballotted for at the next meeting. The life members are—The Ear! Fitzwilliam, 
F.T. W. V. Wentworth, Esq., R. C. Clarke, Esq., J. T. Woodhouse, Esq., and 
Messrs. J. and J. Charlesworth. The officers for the year 1869-70 are :—Prest- 
dent—Mr. T. W. Embleton, Methley : Vice-Presidents—J. Beardshall, New Gaw- 
ber Hall Colliery, Barnsley; and Mr. W. P. Maddison, Thornhill, Dewsbury: 
Council—Messrs. R. R. Maddison, Worsborough, near Barnsley; Thos. Cooper, 
Parkgate, Rotherham; R. C. Thorp, Berthwait Hall, Barnsley ; T. W. Jeffcock, 
Sheffield ; OC. E. Appleby, Renshaw Colliery, Chesterfield ; G. J. Kell, Barnsley ; 
W. Day, Monk Bretton, Barnsley; EH. Booth, Barnsley; and 'T, Carrington, 
Kiveton Park, Sheffield: ‘Treasurer and Secretary—Mr, J. E. Mammatt, Barus- 
ley. A letter was read from Mr. F. Wardell, Government Inspector of Mines for 
Yorkshire, thanking the members for having elected him an honorary member. 

The SECRETARY said he had received a letter from Mr. Lupton, of Chester- 
field, who proposed reading a paper on “ Machiuery for Superseding Blasting and 
Wedging in Getting Coal.’’ Mr. Mammatt was requested to write to Mr. Lupton, 
expressing the wish of the members that he would be prepared to read his paper 
at the next meeting. 

Mr. MAMMAT?TT said he was preparing a paper on “ The Various Methods of 
Working Coal in Yorkshire,’’ which he proposed to read in October. 

Mr. MILLER also said he would give a paper on 2 similar subject. 

Mr. MILLER had great pleasure in proposing a vote of thanks to Mr. J. T. 
Woodhouse for his kindness in inviting the members of the Institute to visit 
the colliery at Bagilt, to witness the novelty of sinking by pneumatic means. 
He need scarcely say that the members who went were highly pleased at what 
they had witnessed, and also at the kind manner in which they were enter- 
tained. ——Mr. CHAMBERS, in seconding the motion, said that those who went 
to Bagilt had enjoyed a great treat in viewing the mode adopted of sinking by 
pneumatic power. They were indebted to Mr. Woodhouse as well for the ample 
provision he had made for their entertainment. ——Mr, J. BEAUMONT endorsed 
what had been said by the previous speaker, and said he considered they had 
had a very great treat indeed in having the opportunity afforded them of wit- 
nessing the novel mode of sinking, and being enabled to descend by means of 
the pneumatic tube. 

The motion having been put to the meeting was carried unanimously; anda 
vote of thanks to the Chairman brought the proceedings to a close, 





GEOLOGICAL EXCURSION TO HUNSTANTON.—The members of the 
Geologists’ Association, accompanied by Professor J. Morris, F.G.S., 
visited Hunstanton, Norfolk, on Monday, for the purpose of examin- 
ing the interesting geological features of this locality. Hunstanton 
Cliff, or St. Edmund’s Hill, although of moderate elevation and ex- 
tent, forms, from the comparative flatness of the adjacent country, 
a somewhat conspicuous object, and from the three distinctly marked coloured 
strata (white, red, and brown) of which it is composed, has, when viewed from 
the north-eastern end, a very picturesque appearance. At the highest part of 
the cliff about 60 or 70 feet above the shore, and near the ruins of the ancient 
chapel, stands the lighthouse, the houses of the old village being rather more 
inland. This cliff, which forms the north-western point of Norfolk,and border- 
ing the Wash, consists of cretaceous strata, which re-appear on the opposite 
coast of Lincolnshire, and with which they were, doubtless, once continuous, 
although now widely separated by the modern estuary, for the most conspicuous 
stratum—the white chalk—with an average breadth of about six miles, can be 
traced from Flamborough Head, trending for some miles westward, forming 
hills with a northerly escarpment, which range of hills, bearing suddenly round 
in a south-easterly direction, form the Wolds of Yorkshire. South of the Hum- 
ber the chalk rises again into another hilly range —the Lincolnshire Wolds—and 
terminates at Burgh, south of which it is lost beneath the alluvial land of the 
easternmost part of the county. Re-appearing at Hunstanton, the chalk forms 
a ridge of hills, ranning nearly south towards Castle Acre and Swaffham, near 
to which it becomes again partly obscured by superficial deposits. The section 
of the cliff, about a mile in length, exposed along the shore, which was the chicf 
object of the visit of the Association, has been long one of interest to geologists, 
from the particular development of the stratum termed ‘‘ Red Chalk’’—a bed 
which has been traced occupying a corresponding place In some parts of Lin- 
colnshire, as near Louth and Tealby, but only again exposed in a sea-cliff sec- 
tion near Speeton, on the Yorkshire coast, where, however, it attains a thickness 
of 30 feet, while at Hunstanton it is only 4 feet. From the latter place the out- 
crop of this bed can be traced to Sandringham, eight miles southwards. Many 
notices have been published of this section, from that of Mr, R. C, Taylor, in 
1823, or even previously by Conyveare, to the paper by the Rev. 'T. Wiltshire in 
1869, and particularly by Dr. Fitton, in the Geological Transactions for 1836, 
who cites the previous writers, and the result of his own observations 10 years 
before ; the red chalk being the more special object of investigation, with a view 
of determining its true position in the geological scale, or which of the cretaceous 
beds in the Southern Counties it is the equivalent, for it has been considered to 
represent the gault, the upper greensand, or even both these formations. The 
strata of the cliff consist in descending order of white chalk, red chalk, brown 
and dark ferruzinous sands and coarse grits, the white chalky beds attaining 
| their greatest tuickness in the cliff under the lighthouse. Commencing at the 
south-west point, where the cliff rises from the lower ground, the attention of 
the party was first directed to the bed of drift clay, containing pebbles and 
boulders of different rocks, as dolerite, limestone, flint, red chalk, &c., abutting 
against and overlying the ferruginous rock fora short distance, This latter 
rock, which forms the base of the cliff, is known to repose upon the Kimmeridge 
clay below, which, however, is not very frequently visible. This same rock, 
from the slight inclination of the strata, and the denudation to which the dis- 
trict has been subjected, forms the cliff for some distance ; it Is about 30 ft. thick, 
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coarser gfained, the pebbles being of larger size, and united by ferruginous mat- 
ter. Thr out t are many grains, of variable size, of hydrated per- 
oxidg of fron, dccasionally pisolitic, with titaniferous iron ore, sometimes mag- 
netis, and to which, as well as their decomposition, the colour of the rock is due, 
This part is traversed by fissures, and divided into oblong blocks, with a hard 
ferruginous outer coating, and grey or green interior. This hardened bed forms 
‘the floor of the shore for some distance, and partially protects it, and in thecliff, 
owing to the eroding action of the sea, forms pillars, supporting the upper beds, 
No fossils have been found in the upper portion, but a line of nodules near the 
base have yielded Ammonites Deshayesi, Am. Cornuelianus, Perna Mulleti, and 
other species characteristic of the base of the lower greensand, and which are 
considered by Mr. Wiltshire to be in place, and by Mr. Judd to be transported. 
The indurated ironstone is known as Carstone in Norfolk, and is largely used 
for building, as may be scen in the new houses at Hunstanton, and the farm 
buildings elsewhere. The iron grains are not sufliciently abundant to be used 
economically, but workable iron ore is obtained from the same formation near 
Tealby and Caistor, in Lincolnshire, and at Seend, in Wiltshive. These iron 
grains, from their weight, are separated by the wind from the lighter particles, 
and form darker patches here and there on the sands of the shore, Overlying 
these sands, and separated from them by a thin incoherent, bed, comes the red 
chalk, abolit 4 feet thick, abounding in rolled and sub-angular pebbles of quartz 
and other rocks, and containing many fossils, of which the most abundant are 
Terebratula biplicata, Belemnites atlenuatus aud minimus, Ammonites auritus, 
and A. lautus, and 50 other species, the upper part beiug much harder than the 
lower, and the colour somewhat unequally distributed, but sometimes so deep 
coloured that the bed has been ground and used for paint. The origin of this 
colour, whether due to original deposition, or subsequently derived by segrega- 
tion from the bed below, is a point of interest. Above the red chalk succeeds a 
chalk bed about 1 foot thick, supposed to be the equivalcat of the malm rock of 
Sussex, containing many branched sponges—Spongia paradowica, Avicula gry- 
pheoides, Kingena lima, and other species; this iscovered by other beds of chalk, 
of which the lowest, about 2 feet 6 inches thick, is remarkable for the abundance 
of fragments of Inocerami dispersed throughout it (with other fossils, as Ter. 
gracilis, T'.semiglobosa, and Holaster planus),and which give ita veryir ar 
surface when weathered. By the inclination of the strata before noticed, these 
latter beds come to theshore at the north endof thecliff. Thetrend of thecvast, 
partly modified by an angular projection, does not exactly coincide with the dl- 
rection of the dip, which is very slight towards the north-east. It is to this ar- 
rangement, due to some original movement and subsequent denudation, that the 
strata successively crop out in a south-easterly direction, and the general form 
of thecountry has been produced. The face of thecliff varies continually, owing 
to the falls of it which frequently take place, a cousiderable one having lately 
occurred, so that during the last 50 or 60 years many fect have been removed, 
owing to the action of the sea against the cliff, together with the effects of rain 
and frost on the adjacent surface of the land. Altogether this section is inte- 
resting to the geological student, not only as showing the nature of these old 
sea-beds, their mode of accumulation, the effects of currents, and the difference 
of condition, when compared with other areas of contemporary deposition, but 
the modifications they have subsequently undergone by chemical and other 
_——- and the general effects of the later operations in producing the surface 
eatures. 








THE MINES OF THE PACIFIC STATES. 


The nature of the very valuable and interesting account of the 
Mineral Resources of the States and Territories West of the Rocky 
Mountains,* by Mr. RossITER W. RAYMOND, Commissioner for the 
Collection of Mining Statistics, just presented to the United States 
Congress, can be pretty well judged of from a consideration of the 
instructions which Mr, Raymond received from the Secretary of the 
Treasury at the time of his appointment. He was more particularly 
to enquire, with reference to the district allotted to him, as to the 
different processes of treating the ores, their chemical combinations, 
and the system demonstrated by practical experience to be the most successful. 
He was to point out the relative merits of the various inventions, machines, and 
mechanical contrivances now in use or projected for the production of the pre- 
cious metals, and for all other purposes connected with the bfisiness of mining 
and metallurgy. He was to ascertain the special needs of the great mining in- 
terest, how it can be encouraged and rendered most productive, how far indivi- 
dual enterprise should be left untrammelled by legislative action, and to what 
extent and in what instances Governmeut might properly lend its aid to facill- 
tate the development of the mines, and thus arrest the present anuual decrease 
in the production of bullion. And, further, he was to state what has been the 
expericnce of other countries resulting from the establishment of national in- 
stitutions for the education of miners, and how far the systems prevailing in 
Europe would be applicable to the people or appropriate under the Government 
of the United States. 

Comparatively few men would have been competent to carry out satisfactorily 
the instructions referred to above, and it certainly says much for Mr. Ray- 
mond’s practical and scientific experience that he has been enabled to perform 
80 Well the task imposed upon him. Not only, however, has he collected a vast 
amount of information which will be of lasting value, but he has supplied It 
in an attractive and readable form, which will ensure its being thoroughly 
studied by all who are disposed to take an interest in the development of the 
district. The lack of means placed at the Commissioner’s disposal put it, he 
tells us, beyond his power to engage competent assistants, or even to employ a 
clerk for tabulating and calculating statistics; but upon this fact the public 
may doubtless be congratulated, for the work is unquestionably done in a man- 
ner far better than could have been hoped for had even the mechanical labour 
been performed by a subordinate, The report is divided into two parts, con- 
taining observations on the present condition of the mining industry, and on 
the relations of Government to mining ; and these are subdivided into convent- 
ent sections, embracing Notes on California, Nevada, Montana, Idaho, and other 
mining fields respectively ; Mining Law, and Mining Education. Scarcely any 
information likely to be required concerning the district treated of will be 
sought for in vain in the report, and from the sources whence Mr. Raymond 
has derived his facts the utmost confidence may be placed iu them. ‘The report 
should be carefully read by all intending investors in the mines of Nevada, 
Idaho, and the neighbouring States. 

* “The Mines of the West.’’ By RossITer W. RAYMOND, Commissioner, &. 
London: Triibner and Co., Paternoster-row. 





CENTRAL AMERICA, 


A large amount of valuable information may be obtained by those 
interested in Central America from the handsome volume,* entitled 
* Dottings on the Roadside in Panama, Nicaragua, and Mosquito,” 
which has just been issued. So much has of late years been heard 
of Nicaragua, its vast mineral and vegetable wealth, and its import- 
ance as a transit country, that all will be glad to learn the opinions 
of such men as Capt. PIM and Dr, SEEMANN, who have had the op- 
portunity of examining the country for themselves. With regard to 
the development of the natural resources of the country, the authors 
consider that the Central Americans are not likely to bestir themselves much 
in the matter, and that if the vast resources of the country are ever to be fully 
developed the work must be done by foreign capital and foreign brains. What, 
they ask, is to be expected in the way of enterprise from a people who object to 
steam navigation because it takes less time than sailing? Such an objection 
sounds almost incredible, yet an extract will suffice to show that it is readily 
raised :— 

*** How can you expect us to support such an imposition ?’ a man from Chiriqui 
was heard to say. ‘A sailing vessel takes a week from our place to Panama, 
During the whole of that time we are supplied with meat and drink, and pay 
only $28; whilst the steamer goes over the same distance in less than a day, 
gives us but two meals at most, and charges us $2 more. If you foreigners are 
silly enough to submit to such charges, do so; we certainly shall not.’ ”’ 

Besides, the population of the whole of Spanish America (with the exception, 
of course, of Brazil) is rapidly diminishing, as will be seen by referring to Capt. 
Pim’s carefully drawn up tabular statement, from which it appears that the 
Sprnish-speaking inhabitants of Spanish America have diminished by one-half 
between 1810 and 1860, since the declaration, that is, of their independence, and 
many will be interested in the prediction on this head (now being speedily ful- 





filled) of the Liberator Bolivar, in 1830 :—** I have been,’’ he says, ‘* in power for 
nearly 20 years, from which I have gathered a few definite results—!. America, 
for us, is ungovernable.—2. He who dedicates his services toa revolution plou jms 
the sea.—3, The only thing that can be donein America is toemigrate.—4. This 
country will inevitably fall into the hands of the unbridled rabble, and little 
by little become a prey to petty tyrants of all colours and races.—5. Devoured 
as we shall be by all possible crimes, and ruined by our ferociousness, the Kuro- 
peans will not deem it worth while to conquer us.—6. If it were possible forany 
part of the world to return to a state of primitive chaos that would be the last 
stage of Spanish America.’’ 

Indolence and apathy on the part of the natives may, however, not be the 
worse for European speculators, for they dv not seem to place any obstacles in the 
way of foreigners Who commence any undertakings among them. Therefore 
it may be hoped that the rich gold mines, many of which have been abandoned 
by their native owners for want of machinery, may in the hands of those who 
can afford to work them properly bring in a rich harvest. The Javali Mine 
(purchased two years ago by the Central American Association) wi 
known mine im the rich Chontales district, and Dr. Seemann, in his par 
work, gives a full account of it, and of the manner of its discovery, which will 
interest others besides shareholders :— 

** The mine proper consists solely of a strip of land, 200 varas wide, by 1000 varas 
long, running nearly due east and west, and its water-power, or * plantel,’ is 
derived from the Javali River, which, within a few yards of the vein, takes a 
leap of about 150 feet. This narrow strip of land is traversed throughout its 
entire length by a ridge, varying in height above the genera] level of the ground 
at its base. At its eastern limit, which Is the point where the vein is crossed by 
the Javali River, the elevation is very low, but it increases towards the west- 
ward, so that at this end its height is more than 200 fect. Through the central 
line of this ridge runs the lode—in fact, the ridge is the lode itself, with a slight 
covering of earth and vegetable matter. This undulation, or rise, affords great 
convenience for driving levels on the lode far below any of the present old work- 
ings, and thereby giving great advantages for bringlug the ore to the mills at 
any level desired. The workings are comparatively superficial, save, perhaps, 
those from the Socorro, the bottom of which is 150 ft. from the surface, consist- 
ing of 10 pozos and bancos. The advantages thus afforded for cheap and com- 
plete drainage and ventilation are very great. Such an elevation of the lode 
secures, in the most perfect manner, the complete drainage of all the works 
which can be carried on in this mine for mauy years tocome. The ledge slopes 
from a point near its western limit, 462 feet above the water level, to the bed of 
the Javali River, at its eastern boundary. The lowest tunnel to be driven from 
this latter level would, of course, drain all the works above it, and keep them 
perfectly dry. A fow hundred yards lower down the river there is another fall, 


* “‘Dottings on the Roadside in Panama, Nicaragua, and Mosquito.” By 
BEDFORD PIM, Capt. R.N., and BERTHOLD SEEMANN, Ph.D. London: Chap- 








and consists in its upper as of rather incoherent sandstone, with small pebbles 
and bands, or veins of tronstone: the lower part is more dark coloured and 
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; of 160 ft., so that by driving a cross-cut from the foot of this fall into the Javalt 


; ues. on the other side of the river in the same d ion, the 
=o ees section ad, undoubtedly, be secured, and t con. 
tinuation, or as it is called, could also be worked, at how great a 
rofit will be apparent when it is mentioned that the lode is quite as broad and 
Pich on this side of the river ason the opposite bank Those who ave had to 
contend against the difficulties and great expenditure caused by-a-flood mine 
can thoroughly estimate the value and importance of so favourable a location ; 
indeed, it is not too mnch too say that here is the proper spot to commence ope- 
rations on a large scale. The Javali River is, and must coptinue, the only real 
basis of mining operations in this district, until further explorations disclose 
other ‘ plantels,’ or water-power of alike force. The quality of the ore, in re- 
spect ta the ease with which it may be ground, is very good ; in some parts of 
the vein it is more or less hard, but the majority of it is quite soft and friable; 
the hardest of it could without difficulty be reduced by proper stamps and modern 
machinery, even without calcination. The ley or percentage of gold in the ore 
eems to increase with the descent from the surface. The supply may be said to 
be inexhaustible. The width of the vein varies from two to as many as twenty 
ards; taking the average width as only three, there would then be contained 
i this first section of the lode, before spoken of as the one situated above the 
~ ter line of the Javali River, not less than 231,957 cubic yards of ore, or about 
ys 512 tons. In the second section there is contained, assuming the same ave- 
om ‘e width of the vein, 160,000 cubic yards, or 328,000 tons, all of which will 
epably yield at least a general average of 1 oz. per ton, and perhaps more, for 
Phe quality of the ore improves the deeper the mine is driven. 
Captain Pim does notenter into the subject of mines, his pages are chiefly de- 
oted to the Mosquito Territory, its inhabitants, and its history. What in- 
terest us most is that it enjoys unusnal advantages as a field for emigration. 
With a good climate, a good soil, producing food in abundance, and with the 
certainty of one day becoming a highway of nations, Mosquito does indeed offer 
eculiar attractions to emigrants: But for further details on this and other 
Points the reader must refer to the book itself, where he will find much to in- 


struct, much to interest, and, finally, much to amuse him. 
alaed 





HISTORY OF CHEMICAL INVENTIONS. 


Both the early chemists and those of the present day have, with 
but very few exceptions, given their discoveries to the world, and 


re ; : ; 
ne esenpt for their labours in making them; but in the case of 
chemical invention, or the practical application of chemical disco- 
veries, the system of patenting has been very generally resorted to. 
A very large number, however, of the so-called chemical inventions 
possess but little real novelty, and it is probable that those who ad- 
vocate the abolition of patent rights could find no stronger evidence 
in favour of their arguments than that obtainable from an examina- 
tion of the specifications of patents granted for chemical inventions, In inven- 
tions of this class it is very doubtful whether—the discovery upon which the 
invention is based being public property—patents should be granted at all, but 
assuming that it is considered to he advisable to give protection by patents, much 
greater caution should be exercised in granting them. At present the law officers 
pass inventions (?) of the most obstructive character, and thus practically secure 
to the chemical inventor, who has done little more than restate the discovery 
previously announced by the chemist, the power of preventing for fourteen years 
any further useful application (except with the plagiarist’s sanction) of a scien- 
tific discovery which should, having been given to the public as a free gift, be 
left at the disposal of all. 

The highly interesting volume of abridgments of chemical inventions,* just 
completed under the superintendence of Mr. Bennet Woodcroft, and apparently 
well representing the nature of each invention, affords innumerable instances 
of the allowance of general claims of an objectionable character; thus, in one 
case, a patent was applied for by and granted to a well-known patent agent, 
sccuring “ the application of nitrates of alkaline-earths,” obtained by a certain 
process ‘in the manufacture of artificial manures, and for other useful purposes 
to which such nitrates are applicable.’’ Now, if an inventor be secured the 
right to manufacture and sell it is as much as he can reasonably expect, and as 
much as can in justice be given to him, for by such a grant as the above the in- 
ventor is enabled to tax the public twice upon the same articlein thesame form, 
and, moreover, to neutralise any supposed advantage which the retention of 
patent right secures to the country. The agent who specified the above inven- 
tion would be worthy of the gravest censure, but for the circumstance that the 
careless manner in which patents are granted render the insertion of such absurd 
claims necessary as a protective measure, For another inventor has been secured 
the exclusive application of a substance when it can be obtained at a price suffi- 
ciently low, and when it is otherwise convenient to use it, 

Yet it must not be supposed that the majority of Englishmen are desirous that 
the real inventor should be deprived of such reward as the services which he 
renders to the publie entitles him to. All that is desired is that there shall 
really bean invention to protect, and that the protection shall be granted in 
such a manner as not to close an entire field of invention for the advantage 
alone of a single patentee, and of the Government officials entrusted with the 
granting of the patent. The recipients of the patent fees should learn that 
something more than the mere payment of those fees is wanted to constitute the 
right to demand a patent, and the patentee should learn that precisely as that 
which he claims as his invention is but an improvement upon or modification 
of some previously known invention, so it is at least within the bounds of pos- 
sibility that his invention may be improved upon. It is acknowledged that it 
is undesirable that the law officers (which really means the patent clerks of the 
Solcitor-General and Attorney-General,for these gentlemen remain permanently 
in office) should have the power of refusing patents, but itis thought that if these 


officials would, instead of returning specifications for such trifles as an uncrossed | 


t or absence of the wu in labour, turn their attention to seeing that there is really 
some invention, no matter whether it be old or new, exchanged for each patent 
granted, and that the invention is claimed in such a manner as to secure pro- 
tection only for that which is invented, much less would be heard of the neces- 


sity of abolishing patent right, and the interests of inventors and the fees of | 


the officials would be much less in jeopardy than they are at present. 

The volume of abridgments now under consideration is, probably, one of the 
most valuable yet issued, for there is scarcely a branch of our national industry, 
excepting only those purely mechanical, to which some of the inventions re- 


ferred to do not relate, and Mr. Woodcroft has certainly entitled himself to the | 


thanks of a very large number of persons interested in inventions for having 
brought together, in a single book, the outlines of so many patents which affect 
them. Aseven asingle index (for it should be mentioned that the abridgments 
and indexes are so arranged as to form at once a chronological, alphabetical, 
subject matter, and reference index to the class), occupies upwards of 70 pages, 
it would be impracticable to give any adequate idea of even the leading inven- 
tions contained in the book, but the extent of the field covered may be judged of 
from the statement that, although the volume is sold at such an exceedingly low 
price (3s. 8d.), the series, besides embracing all inventions relating to the making 
or obtaining, by any direct or indirect methods, of acids, alkalies, oxides, or salts, 
includes inventions relating to the making or obtaining of several elementary 
bodies, among which are bromine, carbon, chlorine, fluorine, iodine, hydrogen, 
nitrogen, oxygen, and sulphur, and some compound substances or bodles, such 
as cyanogen, noneof which, of themselves, possess the property either of au acid, 
an alkali, an oxide, or a salt, but which, in the process of their production, are 
accompanied very frequently by the formation of one, two, three, and even, in 
many instances, of all of these compoundsin one and the same invention ; under 
these circumstances it was considered desirable that any inventions which might 
relate simply to the production of bromine, carbon, chlorine, fluorine, iodine, hy- 
drogen, nitrogen, oxygen, sulphur, or cyanogen, should find a place in this series, 

Throughout the volume ample evidence is afforded of the specifi- 
cations having been thoroughly studied before the attempt has been 
made to write the abstract, and really useful abridgements are thus 
obtained, so that the intending patentee of any invention of the same 
class will only have himself to thank if he patent an invention which 
is wanting in novelty, whilst from the enormous amount of infor- 
mation, the results of the efforts of many minds, which the book con- 
tains, it may be profitably read, for suggestions, by practical men 
who have no intention of becoming patentees, 


* “ Abridgments of Specifications relating to Acids, Alkalies, Oxides, and 
Salts. A.D. 1622-1866.’’ Printed by Order, &c. London: H.M. Commissioners 
of Patents for Invention, Southampton-buildings. 


** THE PUBLIC POLICY OF A PATENT LAW. 


The fact of such enlightened legislators as Lord Stanley and Sir 
Roundell Palmer advocating the abolition of patent rights, has na- 
turally caused those entertaining the opposite views to exert them- 
selves to prove that the arguments in favour of abolition are unten- 
able. Mr. WILLIAM SPENCE, A.LC.E., patent agent, &c., has just 
issued an ably written little pamphlet on “ The Public Policy of a 
Patent Law,” in which the statements of Lord Stanley and Sir./R. 
Palmer are carefully met. It certainly appears that each party has adopted, an 
injudicious course, so that it may be hoped that ultimately a satisfactory com- 
promise will be arrived at. The abolitionists argue that the recognition of 
patent right should be considered as distinct from the recognition of copyright, 
which is undoubtedly a false argument, novelty in writing and in manufacture 
being equally rare to meet with: in both cases it is modification only that can 
be found, and commonly this modification is not improvement. The error into 
which the retentionists appear to have fallen is that of supporting the patent 
law instead of a patent law; and where, as in Mr. Spence’s book, this error 





arded the honour of being known as the discoverers as a sufficient 


| Which ‘he writes: indeed, the fact that he has had more than a quarter of a 
| gentury’s experience as a patent agent, and has ever held a high position in 
| the profession, would be a guarantee for this, whilst, from the clear and candid 
|manner in which he deals with the whole questlon, his‘views are entitled to 

thoughtful ama impartial consideration. 





ON PATENTS, PATENTEES, AND THE PUBLIC. 


This letter* should be read in connection with a very able article 
in “ Thé Westminster Review ” of this month on Patents, Patentees, 
| and the Public, written, we believe, by an eminent barrister, as each 
| takes a different point of view of the same subject. Our. business, 


| ; m 
| however, is with the pamphlet before us, in which Mr, Dircks argues 
to show that the protection affordéd to inventors’ by existing patent 
laws is no public grievance, but a question solely affecting that class of manu- 
facturers who are loudest in their complaints against any competition whatever, 
Thus viewed, he considers Mr. Macfie, M.P,, an extensive sugar refiner, as much 
a Conservative in trade as he is a Liberal in politics, and hence arises-the in- 
congruities and inconsistencies of all he advances, r. s remarks that— 
**The honourable member for Leith is, probably, the representative of 35,000 
individuals, more or less; but, on this question is he the mouth-plece of even 
35 out of thatlarge constituency ?’’ Assuming that the answer to this must be 
in the negative, Mr. Dircks adds—‘‘ If Great Britain is a sufferer from patent 
laws, how extraordinary it must appear to the outer world of observers, on read- 
ing Mr. Macfie’s speech (May 28), that acute lawyers and politicians on the can- 
tinents of Europe and America are as blind and apathetic as ourselves with re- 
ference to this proclaimed evil!’? Thetendency of all that Mr. Dircks advances 
is to prove—* That the security offered by patent laws to inventors and capital- 
ists serves to encourage the inventive ingenuity of the country, and so call into 
exercise that wealth which often creates new manufactures, or at all events en- 
courages works on which ordinary manufacturers might reasonably hesitate to 
risk their fortunes.’’ It is this spirit of enterprise that often influences men of 
large property, who have no knowledge whatever of ordinary business to pa- 
tronise some particular invention, until by repeated experimental operations and 
' apparently large fruitless outlays, at last, like the successful sinking of a mine, 
opens to view a-rich vein of treasure. Just as the copper, or lead, or coal mine 
may be an individual property, so in like manner would Mr. Direks consider an 
inventor, in whose mind might be buried an embryo invention, entitled to full 
and complete protection in the future working of it, along with any capitalists 
assisting in establishing its efficiency and value. Mr. Macfie, on the otber hand, 
would seem to afirm that it is a mere idea supposing that there is coal or metal 
in any particular locality ; and that betng an idea anybody has a right to dig 
there, and thac in short the whole affair should be thrown open to the public, 
because some time or other, when another man hits upon the same idea, and 
goes to Cornwall, Wales, or elsewhere, he finds forsooth, that he is anticipated 
in his idea, and being, of course, a free trader, the public lose the benefit of his 
intended liberality, which amounted to no less than an outlay of time, labour, 
and money, or the pure gratification of benefitting the publicat large! Nothing 
surely can be more Utopian than such views of human nature. 
Mr. Dircks puts a casein support of his statement that the public is not an 
aggrieved party, or in the least inclined to favour the sweeping views of inte- 
rested patent law abolitionists. Forexample—* Suppose the steam-engine could 
be superseded. The thing, no doubt, would be very simple in itself, hundreds 
have tried to effect it, and whenever thoroughly experimented upon, 51. to 50,0001, 
will be a trifling cost to bring the first engine into practical operation. Now 
comes the true state of the case. Who will spend 5/. to 50,0001. without some 
shadow, at least, of a security—even a patent, poor and expensive as it may be 
under the present patent law. Suppose the scheme patented, and considerably 
above 50,0007, expended, but the result a successful invention, half as cheap again 
as steam, with a lighter and safer engine, doing double duty, would manufac- 
turers be in ecstacies, pull down their engine-houses, discard the old engines, 
boilers, tanks, coal sheds, &c., for the novelty? Nothing of the kind. Each 
would wait for some neighbour to try first, and all would declare among them- 
selves—‘ This comes of Patent Monopoly!’”’ 

The history of Watt and his improvements is thus shown to be the history of 
all patentees and patents. Perhaps not one dozen out of thousands of patentees 
work, or have the funds to work, their own inventions. Therefore, manufac- 
turers, however unwilling, become the encouragers of inventions, and improve- 
ments on inventions; and what capital is toa large manufacturer some suc- 
cessful invention may happen to prove toa lesser manufacturer; and thence 
arlses a novel class of competition—the great capitalist being continually in 
danger of competitive inventions to supersede his old, heavy, lumbering machi- 
nery. Mr. Dircks imagines the great manufacturer as if he were exclaiming in 
despair—Is there no means of putting an extinguisher on this uprooting and 
overturning of time-honoured systems of manufacture? But the appeal to the 
public, the million, to assist in procuring the abolition of the patent laws is 
the most quixotic imaginable, the patent laws having ‘‘encouraged inventive 
ingenuity, which has increased year by year under improved patent laws, bene- 
fitting the public at large by reducing the cost of all articles of consumption, so 
that the public, being the real gainers,’’ never have evinced any sympathy with 
the narrow interested motives that actuate a few active patent law abolitionists. 

Mr. Dircks’s pamphlet is highly suggestive, laying down eleven important con- 
siderations weighing heavily against Mr. Macfie’s opinions, together with state- 
ments showing the progress of arts and manufactures, and some useful statis- 
tical tables. Throughout, his motto is his text— 

“ Tf self the wavering balance shake, 
It’s rarely right adjusted !’’ 


* “ Patent Monopoly, as represented by Patent Law Abolitionists, imparti- 
ally examined. A Letter to the Right Hon. Lord Stanley, M.P.”’ By HENRY 
DiRcKS, C.E., LL.D., &c, London: E. and F, N. Spon. 








JOINT-STocK CoMPANIES LAW.—Of the great practical utility of 
Mr. PULBROOK’S edition of the Companies Acts of 1862 and 1867, reference has 
already been made in the Mining Journal, and the second edition has certainly 
been much improved by the addition of a long appendix, which will prove very 
useful to the profession, Mr. Pulbrook’s mode of annotation is excellent, all 
| the information likely to be required being conveyed in very few words. The 

new edition has been rendered complete by the insertion of the Companies Act, 
' 1867, the Compantes Seal Act, the Sale and Purchase of Shares in Joint-Stock 
Banking Companies Act, and an extract from the Act requiring stamp duty on 
Letters of Allotment. Analytical references have been added to the old Act, 
and inserted in the new one, so as to enable the reader to ascertain at once the 
sections in each Act bearing upon the matter to which he desires to refer. To 
those interested in the formation of public companies the work will be valuable, 
as affording them every information they require, whilst, in the winding-up of 
companies, liquidators, whether official or voluntary, can have no better guide. 








BAYANO ESTATE, ISTHMUS OF DARIEN. 


In the Panama Star and Herald of April 8 there is the following 
| article, detailing an excursion made to the Bayano estate, in Darien 
| (now passed into a separate company), which, independent of other 
| merits, seems to be one of the most feasible localities for construct- 
| ing an inter-oceanic canal. Though this article is evidently written 
| in an offhand manner, it contains, nevertheless, incidentally several 
| allusions which would not be found in a more formal report, and yet 
are calculated to help us in forming a correct judgment of this pro- 
perty. The nomenclature of the Darien river system is at present in 
an unsatisfactory state, even in charts issued by our own Admiralty, 
For the information of our readers we may state that, properly speak- 
ing, the Bayano is the eastern, the Mammoni the western branch of 
a river, which from the conflux of both these branches to where it 
enters the Pacific Ocean is termed the Chepo. The Bayano estate 


the little steamer bounced over the ground at such a rate that within four hours 
of her departure she reached the mouth of the Chepo River, 24 miles distant, 
Taking a pilot out of the Central American Association's schooner, which hap- 
pened to be there, and which had sailed 18 hours previously, she arrived at a 





does not exist, the argument in favour of recognising patent right appears, 
perhaps, stronger than that againstit. Inventorsreally ask for more than than 
they are entitled to, for practically each inventor (of course there are occasion- | 
ally noble exceptions) secks to secure, not only his own invention, but the in- | 
ventions of all others who are likely to interfere with him; and, from the ex- H 
tent to which patent right is at present recognised, this is extremely easy, if | 
the patentee only has capital at his command. | 

Availing of the presumed present state of public feeling, it has been sought, | 
to increase the agitation in favour of the continuance of the present system, to 
diffuse the idea that the patent question must be regarded as a working man’s 
question ; but this appears to be scarcely judicious, unless it be admitted that 
working men are more conservative than many would have it supposed, for but 
a very short time since no less an authority than Thomas Conolly, by far the | 
most shrewd and intelligent of the leaders of the working men, very properly | 
condemned the patent system as a conservative system, and stated, with much | 
truth, that it is difficult to understand how thore professing to advocate liberal- | 
ism and free trade could at the same time advocate the maintenance of patent | 
right. The admirable arguments of Mr. Spence fully confirm Mr. Conolly’s | 
opinion, and it would be well if working men generally were to be guided by 
such opinions, instead of supporting conflicting principles, which could not pos- | 
sibly be reconciled. 

Mr. Spence’s pamphlet proves him to be an able advocate for the recognition 
of patent right, and to possess a sound and intimate knowledge of the subject on 


little before 8 o’clock, P.M., part of the time going half-speed, at that part of 








——— 


area remnant, perhaps-the only remnant, of the former Scotch ‘in Me. 
However, in some way or other, Dr. Kratechwill has at'last got Hold or tikee 
and is now doing lis best to {ncrease the breed. pres . : 
“ On the third day our excurs! pushed up the River Bayano for some 
t or four miles, until the shallowness of the water and the ebbing tidecom- * 
led them to return. -Theygot close to Fort Terrabile, the last-out) of 
panish civilisation in this of the Isthmus (the boundary of the tral 
Ameritan property). This fort was built‘to-subdue and keep in check the hos-¢ 
tile Indians, and is nowentirelyin ruins, Dr. Kratochwill found there nothing 
but some old walls and a few rusty cannon,-which he has been. known to-fireof! —. 
when some great merchant, newspaper editor, or any other‘ marof wighband = * 











power” paid hini a visit. The numerous handcuffs whfeh he also poe i” 
tell an ugly tale. Tndeed, a was pointed ont to, oun.exeursiori sts : 
years ago ish le were killed ‘by the Bayano Indians, who 
Peres octane n their aed thn Le ae ae thelr territory that’ 
if they catch him again on-their. they Will kill hie on the --. 


spot. Dr. Kratockwell‘has often asked roc to visit’ th attheir * 
homes, alone and unarmed, but always met with a refusal,.though they are on 
~ —_ hy terms with him whenever they pass his place, and partake of-lis 
ospitality. ndeald’® Ae 
‘In the evening? our excursionists were delighted with the cool northerly . 
breeze, and they, were unanimously ofopition that it was a genuine sea-breeze 
they were enjoying,‘and that there could be no high mountains between the ha. 
clenda and the Atlantic Ocean. -Who knows but what at one time there was no 
Isthmus at all, but a nartow strait between North and South America, as in- 
dicated in the oldest map existing ?- .Even above the conflux of the Bayano and 
Mammonit rivers (the Hato-Bayano Egate of the Central American Association) 
thore are such vast deposits of oyster shells (the species identical with that still 
existing on the coast of the Pacific) that lime is now being made of them. Need 
it be said that where there was so myich of real interest, such gennine hespitality, 
and.so mych novelty, time passed very pléasantly. But even the best frien 
must part, and on April 6'the Gustavo Rolando was again got under weigh, ana 
safely—yes, ‘safely’—reaehed her anchorage at Panama. Everybody was 
anxious to Know-how she behaved, and numerous enqtirles have sfuve been 
made when she is likely to start for another pleasure trip, and whether there 
will be any room for passengers.” . ° 


= 


| ae FOREIGN MINING AND METALLURGY - 


The exports of coal from Beigium in the firsf folir months of this 
year presented a sensible indrease upon the exportsefthe correspqnd- * 
ing periods of 1868 and 1867. In the first four menthSof 1867 these » 
exports amounted to 1,032,200 tons ; in the corresponding period of 
1868 they amounted to 1,065,055 tons ; and in*the corresponding pe- 
riod of this year to 1,265,472 tons, The annexed figurés illuXtrateih. 
detail the coal exports of the periods mentioned:— _* 














Destination, 1869, 188, 1667. »o 

Russia, secgeceeseseeeLODS  ~ 350 ceceee = pe wy 

» GOMVORCIN ...cccrerccveces 5,006 weceee 3,410 1,781 
LOoW-Countries ..cccecessse 33,985 .eeeee 80,056 .....6 28,572 ‘ 

FranC@,.-csecccecereesceee 1,085,928 ooeee, 1,080,341 .. 0406 999,767" 

Switzerland ..... - eeece _ ll 

Turkey ceccasges ve . 101 — ee re * 

Obher countries ...esesees 99 1,248 ..c008 2,069 

‘ 9 oC ES —_——~ _--—— 

ciation Cine Ee 1,065,055 1,032,200 


. Total 
The exports of coke during the fis'st fourmonthsof this year did not present less 
favourable results as compared with the corresponding periods of 1868 and 1867 * 
Destination. | 1869, 1868. 1867. 
ZoUverein ...eseeeeeeeee TOMS * beat cooese 52,646 .ocese 27,410 











LOW COUntries sccccecececeee seeece 43 
Franc@ «.cscese eo 125,138 1.2000 112,994 .. 153,142 
Other COUntr1ES ...966- ceccce —, 

Total ...ccovccesees 202,441 165,719 180,625 


The imports of forelgn coal into Belgium declined in the first fou® months of 
this. year to 68,866 tons, as comparéd with 95,957 tons in the corresponding pe- . 
riod of 1868, and 134,776 tons in the corresponding period of 1867. ‘l'hé state of 
the Belgian coal trade has not experienced much change; the tratle & stillIn 
its dead season, but extractors are preparing for the next season, which will 


commence with the re-opening of thenayigation. It appears from official tables 
that the exports.of rough pig from Belgium have experienced a sensil)!c increase 
this year as compared with 1868 and 1867, whilst on the other hand the imports 
of pig into Belgium have declined this yeary The exports of rails from Belgium 
to various countries during the first-four monthsof the last three years were :— 
Destination. 869. ° 1868. 867. 


RUSSIA... eeeeceeeseeeeesees LONS 
Hanse TOWNS, ..sscsccccccccceces 
Denmark 


1022 sevcce 19,815 cosese 29465 

_- } 120 

Y ee 
° 745 

25 na 


seeeee OO sence 






eeeeee 
- 





Rio de la Plata .scccesescccvesess 
Other COUNGIIOS. .. ccc seecserevece 





Total. crccccscccccsesese 28,501 23,199 32,404 
It may be interesting to further set out the exports of rails from Bejzium in 
April. They were as follows :—Russia, 3191 tons; Denmark, 275 tons: Zollves 
rein, 173 tons; Low Countries, 592 tons; France, 400 tons; Italy, 910 tous; 


Turkey, 3394 tons; United States, 1370 tons; and other countrivs, 25) tons: 
total, 10,585 tons. The exports of plates and rolled iron from Belgium present 
a rather remarkable increase this year, having amounted to April 30 to 6725 
tons, as compared with 4211 tons in the corresponding period of 1868, and 4510 
tons in the corresponding period of 1867. The exports of rolled iron from Bel- 
gium show a similar progress, having been 25,100 tons in the first fou 






month 
of this year, as compared with 23,570 tons in the corresponding period of 1863, 
and 17,017 tons in the corresponding period of 1867. ‘lhe whole of the exports 
from Belgium of pig, iron, castings, and wrought-iron amounted in the first 
four months of this year to 72,836 tons, against 61,634 tons inthe corresponding 
period of 1868, and 63,256 tons in the corresponding period of 1867. ‘lhe imports 
of iron minerals into Belgium in the first four months of this year compared as 


follows with the imports in the corresponding periods of 1868 and 1s8u7 :~ 

Sources of supply. 1869. 1868, 1867. 
Zoliverein wecorcccccceseLONS 97,421 ceccce 57,165 ccccee 52,240 
LOW COUNtTICS..ccccccccccccce 4,580 coccee 2,821 cecore 1,531 
Hngland...ccccccccsccesccccece 


2 ‘Sail 
43,035 33,049 






Fran cccccccccccccccccccece ecccce cooese 26,904 
Other COUNLFICS .eseccceeeeers — = evvece 251 wccone — 
Total .c.cscceccseee 145,055 93,286 80,685 
The exports of minerals from Belgium in the same period wore :— 

Destination. 1869. 1868, 1867. 
ZOMVeErein cececececocerscccceL ONS 7,787 cocece 23,809 coccce 3,351 

LOW Countries ..cccccssecccccese — se-ece See dataus wai 
England .ecocccccccccccesceccece — cecee SO ssacca 108 
BrAN00 cccccccccccccoccccccccccce SOBA coccce 26,487 cecece 47,800 


Other COUNLTICS cecccccecceccecs eecece eevee _ 
Total.ccccccccccccesess 43,298 31,465 52,266 

We have little or nothing fresh to report with regard to the Belgian iron mar- 
kets ; upon the whole, the situation remains satisfactory. 

The quantity of pig imported into France in the first four months 


of this year compares as follows with the imports in the correspond- 








is situated on both the Chepo and Bayano :— ing period of 1868 :— 1869, 1868, 
** By the indiscretion of one of the gentlemen who accompanied Mr. Steffens Imported free Of Auty ..ccsceseseeeseLONS 38,697 ceseeeee 37,194 
in the trial trip of his steamboat, Gustavo Rolando, to the Bayano sugar estate, Ditto, for shipbuilding... ...csecerecccesess 904 wcccceee 619 
we have obtained possession of some rough notes made during the excursion, Ditto, with payment Of duty..ccccceceseee 2478 ceceseee 7,896 
which we hasten to place before our readers. The Gustavo Rolando isa steam- pokes -—— 
boat with a vengeance, being only 30 ft. long, and having an engine of 5-horse Total ccccccccccccscccccvccccscees 42,079 45,710 
power ; in (ct, it is the smallest steamer which ever navigated the waters of | As regards iron and plates, the totals stand thus— 
the Pacific.” It started from alongside the Panama Railroad steamer, Costa Imported, free of duty.....eseeeeeseeeTONS 16,873 20,454 
Rica, on April 2, at noon, towing a dingy, and having on board, besides the Ditto, for shipbuilding....... eo 8,528 8,121 
owner (Mr. Steffens), Dr. Berthold Seemann, Mr. Charles W. Nicholson, Mr. Dicto, with payment Of ULy c.ecceceresens B04 ceccccee 475 
Jones (engineer), and two native boys. Several other gentlemen had been in- ; — od 
vited to go, but though many of them had shown some readiness to pay a Visit Total..-cccsccccerecccescscceccss 21,205 24,450 
to the Bayano when there was a prospect of obtaining a larger steamer for the | The quantities of minerals imported into France tn the first five montis of this 
excursion, all of them suddenly remembered that they had a great deal to do, year were as follows :—Belgium, 46,528 tons ; German Association, 29,260 tons; 
and could not possibly afford the time. Even the gentlemen connected with Spain, 24,925 tons; Italy, 20,118 tons; Switzerland, 216 tons; Algeria, 94,033 
the press, ready as they always are to give the public the benefit of their ob- tons; and other countries, 629 tons: total, 215,709 tons. Charcoal-made pig is 
servations, were al! at once totally unable to go on this voyage. It has been | dealt in in the Haute-Marne at 41, 3s. 4d, to 41. 4s. per ton; this latter price is 
whispered that they were somewhat afraid; but we are authorised to give supported in consequence of the scarcity of the article. Coke-made pig has 
a most unqualified contradiction to so groundless a rumour. It cannot be de. | been sold at 2U.19s. 2d. to 31. per ton, and mixed pig at 31. 4s. to 3/. 4s. 10d, per 
nied, however, that Captain Dow (whose guests the excursionists had been ton. In the Moselle and the Meurthe coke-made pig obtains 2/, 15s, 2d. to 2U. 16s. 
; during the night) was observed to make a peculiar gesture on their departure, | per ton at the producing works, Former rates have been maintained for tron. 
which has been variously interpreted, some maintaining that he meant to ex- | At the last monthly meeting of the Champagne Committee of Forgemasters it 
ress simply a nautical farewell, but others that he clearly implied, ‘ The} was stated that a letter had been received from the Minister of Commerce, pro- 
4ord have mercy on you.’ But, however that may be, suffice it to say that mising that a serious enquiry should be instituted into the subject of warrants, 


The question of the Octrol duties charged at Paris is also engaging the atugn- 
tion of the forgemasters’ committee. 

Disposable Chilian copper in bars has changed hands at ——_ 
at 697, 12s. per ton. Paris conditions, At Paris, Chilian has mdde 


the Bayano estate where the sugar plantation is situated, and where she an- | 70l. per ton. On the German markets copper has attracted rather more atten- 
chored close to the bank. As soon 5 her whistle was heard Dr. Kratochwill | tion, and some centres have exhibited a slight advance. At Havre, Banca tin 
had a large bontire of dry cane-thrash lit on shore, the effect of which was | as made 1141, to 1171. per ton ; Straits, 1301. to 1401. 10s. per ton; and Peruvian, 


truly splendid, illuminating the fine orange trees, all loaded with their golden 
fruit, and the white buildings at the back, in a manner that produced quite a 
stage effeet. Dr. Kratochwill, of course, was delighted, and soon had a good 
supper served up, to which the ice and other good things brought from Panama 
gave additional zest. The next day was devoted to an inspection of the estate, 
ou which all hands were busy bringing in the harvest, and reducing it to sugar, 
Great is the progress which has been made during the last two years. ‘The 
number of acres under cultivation being now nearly treble what it was before ; 
3000 cocoa-nut and a number of other fruit trees have been planted, and the 
vegetable garden and the grass plots extended, whilst additional ground (more 
than 60 acres) was ready for planting with cane. It was really a pleasure to 
see the enormous size of the eane grown on the new fields, and that of the cab- 
bages in the garden, which were larger and harder than one is apt to find them 
in cold countries, <A breed of real Yorkshire hogs was running about the yards, 
for all the most prominent members of which the hospitable doctor had distin- 
guishing names. There is a history attached to these hogs. They wero found 
nowhere in the whole isthmus, except in the possession of those hostile tribes 
of Darien Indians who inhabit the upper waters of the Bayano River, and who 
would never under any circumstances part with any. They most likely ob- 


1002, to 1041. per ton. Lead has generally supported former rates. Zinc has 
also been firm. ; Me.’ . . ; 

The total production of the collieries of the Franco-Austrian Rail- 
way Company amounted in 1868 to 494,512 tons, or 63,203 tons more 
than in 1867. In these totals the collieries owned by the company 
in Bohemia figured for 271,442 tons, and those in the Banat for 223,069 
tons. The sales made last year by thecompany in eonnection with its collieries 
amounted to 505,520 tons,” as compared with 426,874 tons in 1867. The sales 
made to the public amounted to 259,148 tons, against 222,841 tons in 1867; to 
thecompany’s railways, to 135,815 tons, against 96,145 tons in 1867 ; and to the 
company’s services other than railways, to 110,557 tons, against 107,883 tons in 
1867. Thesale of the company’s Kladno coal increased last year 32,500 tons, 
and the extraction does not appear to be sufficient to satisfy the continually 
increasing demands of industry ; works undertaken at three points to stimulate 
the production are nearly completed, and the sinking of two new pits has been 
commenced. At Steyerdorf working operations were actively prosecuted during 
the whole of 1868; the outlet presented last year, as compared with 1867, an 
augmentation of 47,206 tons, due in part to the industrial activity of the dis- 





tained them from some English traders on the Atlantic coast, or may be they 





tricts which the company’s system accommodates, and in part to the working 
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the Anina establishment. Arrangements have been made for further deve- 
poh the production. The working of the Doman and Szekul Mines yielded 
last year results which differed but slightly from those of 1867; various cir- 
cumstances reduced the extraction, however, in 1868 to 36,600 tons, as compared 
with 39,500 tons in 1867. In order to assure the future, a new pit is being su nk 
nearDoman. The activity reported in 1867 in the company’s iron works was 
continued during 1868 ; it was limited at the same time in its development by 
the working power and the means of transport at the company’s disposal. At 
ascka two blast-furnaces were maintained throughout 1868 in regular 
activity, and the production of charcoal-made pig amounted last year to 5383 
tons, against 2990 tons in 1867. At the Anina a blast-furnace put out of blast 
in the course of last year, after a campaign of nearly five years, produced 4948 
tonsof pig for refining ; the production of 1867 had been 6716 tons, so that some 
decline was apparent in last year’s figures. Measures were, however, taken for 
lighting a second blast-furnace at the commencement of the current year. The 
foundry delivered 874 tons of miscellaneous castings, as well for general com- 
merce as to meet the wants of the company’s establishments. The forge pro- 
duced 11,496 tons of rails, which were used for the most part upon the company’s 
railways; 500 tons of old rails from the lines were re-made at the forge last 
ear. Reschitza still holds the foremost place among the company’s iron works, 
th in respect to the variety and quality of its products. The production of 
pig at the Reschitza blast-furnaces amounted last year to 9731 tons, against 
10,879 tons in 1867, The production of miscellaneous castings at the Reschitza 
foundries amounted last year to 2326 tons, against 2418 tons In 1867, The pro- 
duction of iron at the Reschitza forge amounted last year to 10,118 tons, against 
8617 tons in 1867. We may, perhaps, return to the progress of the Franco-Aus- 
trian Company’s industrial enterprises, 





FOREIGN MINES. 

St, JOHN DEL Rey.—Morro Velho, June 29: Morro Velho produce, 
second division of June, 11 days, 3789 olts.; yield, 2°235 olts. per ton. Produce 
of Gaia stamps, 11 days, 296 olts. ; yield, 0°855 oits. per ton. : ; 

Don PEDRO.—Produce cleaned to July 1, 10,894 oits, ; Estimate 
for June, 14,894 oits.—Water has increased so much that a smaller quantity of 
our rich ore from bottom stopes has been broken, consequently a falling off in 

roduce for same reason, and to hardness in ground but little progress in sink- 
ng has been made, but to date there is a trifling improvement in texture of 
ground in shaft, and asa man-engine has been fixed we hope in July to effect 
much better duty ; part of horse-engine is to hand, and itserection will be pushed 
on with all dispatch. Alice’s west has been recommenced ; after driving a short 
distance we shall cross-cut and rise, and have hopes of discovering other runs 
of auriferous ground. The deep adit is progressing ; ground not unfavourable. 
I need hardly call attention to the heavy works we have on hand, my letters 
will have brought this before you. Whendry no mining can be more easy than 
jacotinga, but when wet quite the reverse. With the means we intend to adopt 
for drivage all are sanguine that present difficulties will vanish, anda long 
perlod of prosperity be in store. We have commenced stoping the new lode, its 
size (height) is most satisfactory ; from north to south of stoping ground we 
have already about 7 fathoms, and we aro still driving north, The auriferous 
quality is not as good as we could wish, but having so large a body of lode high 
and dry is, to say the least, encouraging. The exploratory force has been 
stationed at this section. Nothing has been done at ** Tambor’’ or “ Mato das 
Abras’’ since my last. 

ANGLO-BRAZILIAN.—Mr. F. 8. Symons, July 1, reports—Force has 
not been what wecould have wished, but to date is improving. Features of 
mine are much the same as last commented on. A large body of lode has come 
in, as expected, in Dawson's shaft, and we have also a large body at the deep 
adit, highly charged with pyrites. Foster's west has been disordered by the 
cross-course alluded to in my last, and is not so auriferous; but Foster's east 
has improved in sizo, and more pyrites is appearing in the Buraco Secco. On 
the whole rarely, has the mine looked better, and would the lode but yield even 
as formerly profits, and no small ones, would bo the result. Supply of water 
has fallen off considerably. ; 

Rossa GRANDE.—Mr., Hilcke, June 30: At the western exploration 
of Gongo Mine we have commenced driving a level west from the old workings 
on course of the vein, and also commenced rising on the vein, both being recom- 
mended by the mining captain, who Is of opinion that the shoot is above our 

resent workings. Little has been done in the old mine, the greater part of 

orce employed here being required at the explorations.—Mina de Serra: The 
lode in the 50 east has become very small, and that inthe stopes above the 40 Is 
likewise diminishing in size. In the new level, cast of shaft, below the 50, we 
intersected a good looking lode, 2 ft. wide; its size apparently increases in going 
down, Atthe 40, both east and west, no other shoots have been intersected yet. 
At the Bahu Mine larger pumping machinery is required than we have here, to 
re-open the main mine, as suggested by the mining captains. I shall, therefore, 
feel greatly obliged if the board would send out 40 fathoms of cast-iron pumps 
in lengths of 9 fect and 8 In, in diameter, with two working pleces, each 6 feet 
long, and two door-pieces and windbores to match the above, and about 200 
fathoms of wire-rope, 2% in. in circumference. 

GENERAL BRAZILIAN.— Messrs. J. Moore and Co, advise (July 8) 
that the title decds have now been examined by the company’s lawyer, who 
reports that they are all in order, and that the purchase may now be concluded ; 
that the deed of transfer is being prepared, and will be ready for signature by 
the time Capt. Treloar reaches Rio. 

TAQUARIL (Gold).—Mr. Thomas 58. Treloar, June 29: The force 
consisting of natives only, saints’ days and holidays in the month have much 
interrupted operations, Up to commencement of holldays good duty was done, 
in timbering shallow adit and driving and timbering Ronse’s (the flat-rod) 
level, but the deep adit was in hard ferruginous limestone for eight days, and 
in hard rock, requiring powder, since. At surface the oxcavation for the wheel- 
raco {s proceeding, and thoy hope in the course of a few days to commence build- 
ing the heavy stone wall, preparatory to erection of wheel. Messrs. John Moore 
and Co, paid the duties on pumping machinery on June 18, and the agent at 
Bartacena has been desired to send on sald machinery as speedily as possible. 
Ten labourers are employed on Bolino watercourse. With tho exception of a 
few launders to bo made and fixed at weak points, the whole length of it is now 
finished as far as the tunnel, the driving of which will becommenced immediately. 

ALMADA SILVER,—The following telegram has been received by 
the London manager, dated San Francisco, July 21 :—Contract observed, and 

Breach, the company's engineer, in possession ; titles being fully investigated. 
Tirit's lode 125 ft. wide, of which 87 ft. are worth $50, Magnificent prospect ; 
country qnict. : 

PESTARENA UNITED (Gold).—The following telegram from Signor 
Franzi, dated Pallanza, August 3, has been received :—* Notwithstanding the 
strike of miners during a portion of the month of July, the product of that 
month amounts to 792 ozs. of gold (remitted to office).’’ 

IMPERIAL SILVER QUARRIES,—-July 12: The running last week 
was 10 foet ; still in porphyry, interspersed with occasional bunches of pyrites 
and other base sulphurets, 

Extract from the Alpine Miner— Imperial Tunnel now tin a porphyritic for- 
mation, filled with small quartz veins. Looks encouraging.”’ 

LAGUNA,—4J. R, Rule, June 27: For the last five weeks the adit of 
La Purisima has been driving east on the vein described as La Purisima on the 

lan forwarded on April 28 last ; and after driving 4 varas, an old working was 

oled to, that had been sunk from above down to within about 4 feet of the bot- 
tom of the adit; this was about a week since, and the workmen have been stop- 
ing in the 4 feet of high ground during the past week to make complete the adit 
for the 6 varasin length of theold working. Thereis much chlorite, with pyrites, 
n the vein here, which will be assayed. The ley of the ore met with previously 
inthisadit, mentioned in my letter of the 8th inst., assayed 5 mares per monton, 

RHENISH CONSOLS,—G, Sweet, Wiehl, July 29: Christiana: The 
engine-shaft has been deepened since my last monthly report 1 lachter ; total 
depth below tho 20, 9°2 lachters, or about 63 feet. Our intention is to continue 
the sinking till the end of August, and then cross-cut thelode, Theend driving 
east on the footwall of the lode, in the 20 lachter level, is poor. The eastern 
drivage, in the 10 lachter level, will afford 10 cwts, of lead ore per lachter. The 
stopo in the roof of the 20 lachler level, and east of Pittar’s winze, will afford 
2 tons of lead ore per lachter. A stope west of this winze will afford 1 ton of 
lead oro per Jachter. A stope In the roof of the 20 lachter level, and near the 
western end, will afford 14% ton of lead ore per lachter. <A stope in the roof of 
the 10 lachter level, and west of Sweet's winze, will afford 1 ton of lead ore per 
lachter. In cross-cutting the lode south, near the western end, in the adit level, 
the lode ts affording good stones of lead ore, and presenting a better appearance 
than it has been, but as yet no footwall.—Bllebach : Tho end driving west, on 
the north lode, in the 10 lachter level, is spotted a little with lead ore, but of no 
valuc. In the sink started in the bottom of the 10 lachter level, on the middle 
lode, the lode is 4 feet wide, and will afford 25 centners of lead ore per lachter, 
Nos. 1 and 2 stores, in the roof of the 10 lachter level, on the middle lode, will 
afford respectively 25 and 12 centners of lead ore per lachter. The driving east, 
on the south lode, in the 10 lachter level, is poor. The cross-cut, driving north 
in the adit level, and east of the copper lode, is now up to the point where we 
expect to find the missing lead lode, but as yet no lode found. We have four 
tribute bargains set, at 4/. 10s. per ton for clean lead ores. Estimated returns 
for July month : Lead ores, 520 centners, 1450 this. ; blende, 100 centners, 70 thls. 
== 1520 thls.—Total cost on mines, exclusive of block, 1700 this. : showing a deficit 
of 180 this. Block, sinking Astley’s shaft, 250thls.—Madonna: We commenced 
operations at this mine at the beginning of this month, and have sunk and se- 
cured a shaft for the engine, 5 lachters deep: 2 lachters below the surface a small 
lead vein was found, from which several centners of good lead ore have been ex- 
tracted and brought to surface. This vein will cross the main lode at an angle 

ofabout 45°. The engine will be removed from Fahrenberg, and fixed forthwith. 
PONTGIBAUD.—W. H. Rickard, August 2: Roure: The 125 metre 
level, north of Richards’s shaft, is poor. The 80 south is in a large lode, com- 
posed of quartz and barytes, showing spots of ore. The 60, south of Agnes’, 
vields 1 ton of ore perfm. The 20 south, on Virginte’s lode, is poor. The same 
level, north of cross-cut, ylelds a little saving work. The stollen south isina 
large lode, ylelding saving work for a width of 3 ft., and looking very kindly. 
Our stopes and tribute pitches are about the same in value as last month.—La 
Grange: We have finished the repairs at Nosky’s shaft, and have set the 100 to 
drive north by six men. The 80 metre level north ylelds \% ton of ore per fm. 
The winze below the 60 yields %4 ton of ore per fathom. The rise in back of the 
20 north yields a little saving work for the width of 1 ft. The adit south of 
cross-cut is in poor disordered ground. The tribute pitches have improved a 
little during the past month.—Mioche: The adit level north, on No. 6 lode, is 
unproductive. Thejsame level, north of cross-cut, has entered a kindly lode, and 
is yielding some good stones of ore, No change at Bouzarat.—La Brousse : The 
100 metre level, north of Basset’s, is unproductive. The 100 metre level south 
is in a good lode, yielding 5 tons of ore per fm, The 80 metre level south yields 
stones of ore. The 60 is in a strong lode, yielding saving work of low quality. 
The 40 north has entered the lode, which is very regular, but containing no ore 
to value. The 40 and 20 south are poor. The 20, north and south of whim- 
shaft, on the western lode, produce stones of quartz and mundic, but no lead 
ore. Our tribute pitches in this mine yield well.—Pranal : The 70 cross-cut west 
proceeds satisfactorily. The 50 metre level, north of the slide, looks very kindly, 
and produces 44 ton of ore perfm, The same level, south of Cohadon’s wiuzo, 
elds a little saving work. The 50, north of cross-cut, yields 144 ton of ore per 
athom. The same level, south from the same point, is poor. The 30 north 
ylelds stones of ore. The 30 south isunproductive. The 8 metre level south yields 


saving work towards the bottom of the end. The 8 metre level north is unpro- 
ductive. Our tribute pitches yield satisfactorily,on the whole. Our pee 
has gone on without any serious interruption, and the samplings have amoun 

to about 266 tons, 








Meetings of Public Companies. 


LONDON AND COUNTY BANK. 


The half-yearly general meeting of shareholders in the London and 
County Banking Corporation was held at the City Terminus Hotel, 
Canon-street, on Thursday,—Mr, FREDERICK FRANCIS in the chair. 

Mr, CLAPPISON (the secretary) read the notice convening the meet- 
ing, and presented the report of the directors, giving the results of 
the past half-year’soperations totheshareholders. The report said— 


The directors, in presenting to the proprietors the balance-sheet of the bank 
for the half-year ending June 30 last, have the satisfaction to report that, after 
paying interest to customers, and all charges, allowing for rebate, and making 
provision for bad and doubtful debts, the net profits amount to 85,0101. This 
sum, added to 58171. brought forward from the last account, produces a total of 
90,8271. They have declared the usual dividend of 6 per cent., with a bonus of 
2% per cent., for the half-year, free of income tax, being at the rate of 17 per 
cent. per annum, which will absorb 84,601/., and leave 62251. to be carried for- 
ward to profit and loss new account. By the recent appointment of Mr. Whit- 
bread Tomson as manager of the head office, a vacancy has arlsen in the auditor- 
ship, which, in accordance with the Deed of Settlement, it will be in the power of 
the proprietors to fillat the annual meeting in February next. The dividend 
and bonus (together 11, 14s. per share) will be payable at the head office, or at 
any of the branches, on and after Monday, the 16th inst. 

The CHAIRMAN, who upon rising to address the meeting was loudly 
cheered, said—Gentlemen: In following the common order of proce- 
dure at these meetings, it becomes my duty to address a few words to 
you, in asking you to receive and adopt the report and accounts which 
you have taken as read. In the first place, however, let me explain 
how it is that I occupy this position here to-day, and by saying that 
I do so at the unanimous request of my colleagues, which I consented to not 
without considerable hesitation, because I felt, as Iam sure all you gentlemen 
must feel, that following upon two such Chairmen as you have had presiding 
over your meetings upon the two previous occasions, the task of satisfying the 
shareholders would be one fraught with extreme difficulty, and it was only in 
the nature of things that comparisons might be instituted the result of which 
might not be so favourable to myself. (‘‘No,no.’’) Besides, I know that there 
are many of my colleagues much better qualified than myself to discharge the 
duty. One of your late Chairmen is now recruiting his health by a hard-earned 
and well-deserved rest in his native country, and I hope he will be sufficlently 
restored to health to resume his accustomed place, and preside over your meet- 
ing,after Christmas next. I must say, however, that whatever hesitation I 
may have felt was considerably modified by the knowledge that we had so gond 
and so excellent a report to present to you, and that it was one which would 
require little or nothing to induce you toadopt it. (Cheers.) I will now, with 
your permission, refer to the accounts themselves, Taking the debit side first, 
you will see that the paid-up capital of the bank now amounts to 1,090,0002. 
The next item shows that we have in customers’ balances 12,411,8051.; we have 
also liabilities on acceptances covered by securitics—and I must say they are 
amply covered—amounting to 1,455,0351., which two items added together give 
us a total of 13,866,8401. There we find also that we had on hand a balance of 
undivided profit of 58171. brought forward from last half-year, and then the 
gross profits for the past six months, after providing for all bad and doubtful 
debts, amount to 263,4061., making a total profit of 269,223, Turning to the 
credit side of the accounts, I find that we have cash on hand at head office and 
branches, and with the Bank of England, amounting to 1,864,7431. ; we have also 
cash placed at call and notice covered by securities 1,198,7691., together making 
a sum avaliable at auy moment of 3,063,5121. We have investments in Govern- 
ment and guaranteed stocks 1,300,1231,, and in other stocks and securities 59,5811, 
making total investments 1,359,705/. ; so you will perceive that adding those 
totals together we have the sum of 4,200,0001. readily available whenever wanted. 
The bills discounted, and advances to customers in town and country, amount 
to 9,361,7871. ; and then we haveanother item, liabilities of customers for drafts 


| accepted by the bank, 1,455,0351.—corresponding with the amount on the other 


side, Then we have freehold premises in Lombard-street and Nicholas-lane, 
freehold and leasehold properties at the branches, with the fixtures and fittings, 
237,9721. We have paid 52,9771. in interest to customers, and in salaries at the 
head office and various branches 105,0731., Which sum includes all other expenses 
the bank ts chargeable with, (Cheers). These various items being charged, 
leaves us the very respectable figure at credit of profit and loss of 263,4061,, and 
with that brought forward from the previous half-year (58171.) gives us a dis- 
posable balance of 269,2231. Out of this we begin by debiting ourselves with the 
interest pald to customers, 52,9771. ; the expenses, 105,0731. ; the rebate on bills 
discounted and not yet due, carried to new account, 20,3441. We propose giving 
you a dividend of 6 per cent. for the half-year, which will absorb 59,7181. ; and 
«a bonus of 244 per cent., absorbing 24,8827. These two payments will absorb 
about 84,000/., and leave us a balance of 62251, to carry forward, being an in- 
crease upon the amount brought into the present accounts. Having now run 
through the figures, I think you will agree with me in considering that the re- 
port is a very good one, (Loud cheers). Before concluding, however, I should 
like to direct your attention to one or two of the most salient points in the ac- 
counts, when compared with those for the corresponding period of last year, 
which is the best and fairest comparison that can be made. Those of you who 
will take the trouble to compare the two accounts in the quletude of your own 
homes will find that the position of the bank has become more and more strength - 
ened and consolidated. Our capital and our reserve fund have each increased 
by the regular payments provided for by you some time ago by some 40,0001. 
(Cheers.) Then there is one other most satisfactory feature—perhaps the most 
satisfactory feature in the whole of the accounts—which is, that our bills have 
increased by about 400,000/. since this time last year, and that since these ac- 
counts were made up they have increased to an almost similar amount. Our 
acceptances are about 200,0001. less than at the corresponding period of last 
year, and about 200,0002. less than at Christmas last. You will also see that 
our gross profits have increased by between 44,0001. and 45,0007. Thecash avail- 
able is about the same, The item for bank premises has increased, because some 
of our branches have been rebuilt, and some purchased outright. The interest 
paid to customers, which will in a great measure explain the increase in the 
profits, is 20,0001. more than for the corresponding period of last year. I think 
these results will be very satisfactory to your minds, (Cheers). The rate of in- 
terest, as you know, has been somewhat more than In the corresponding period 
of last year, and our profits have also been somewhat larger, but the share- 
holders do not get all the profits, for the greater portion goes to the depositors, 
and not necessarily to the proprietors, who only get a margin of the total pro- 
fits. (Hear, heat). It is, I know, a somewhat delicate matter to allude to the 
reports of any other joint-stock banks, but I may just hazard this remark, I 
hope without offence to any, that by a comparison of our own with the pub- 
lished accounts of kindred institutions we may see how we are progressing. I 
have taken some trouble in the matter, and I may broadly tell you that the re- 
sult of my labour is that I have come to the conclusion that we have not only 
held our own, but have also made a very marked progress, (Loud cheews,) 
You must remember that we are all of one family, and that the causes which 
affect one affect all. I can only say that I hope they | all go on and prosper, 
and that the London and County may not be left behind. (Hear, hear.) With 
such managers, and with such a staff as we have—so truly devoted to the interest 
of the bank—I do not fear that we shall be by any means last in the race. 
(Cheers.) Asan earnest of this, I am very pleased to tell you that since this 
time last year the number of our new accounts opened has been 2500, lumping 
the head office and branch together, and I think this a very pleasing and en- 
couraging feature. Then asto the number of shareholders, that too, I am glad 
to say, has increased, for, as you perfectly well know, every new shareholder is 
a new partner, and adds to the strength and thestability of the institution. We 
had 160 new proprietors added to our list since the corresponding period of last 
year, and the total number at the present moment is 2090 partners in this mag- 
nificent business. (Cheers,) I may just take this opportunity, as I am speaking 
to shareholders who may, perhaps, not be customers as well, that every share- 
holder has a direct interest in promoting the success of the institution, and if 
everyone of you shareholders will bring the bank a new account, out of which 
we can make a 51, note during the year, we shall be able to give you another 
1 per cent. to your dividend. (Hear, hear.) I hope you will take the hint, and 
act upon it. (Cheers.) There is one other matter in the report to which I wish 
to direct your attention. It is this, ‘‘ By the recent appointment of Mr. Whit- 
bread Tomson as manager of the head office a vacancy has arisen in the audi- 
torship, which, in accordance with the Deed of Settlement, it will be in the 
power of the proprietors to fill up at the annual meeting in February next.’’ 
As you know, gentlemen, we have always had three auditors at this bank, and 
I believe, as it is pleasing to your directors, to know that you take an interest 
in the appointment of auditors, so it will be pleasing to you to find that the 
board has appointed to a most responsible office a gentleman in whom the share- 
holders have shown that they have unlimited confidence. But this is not the 
only reason why we asked Mr, Tomson to accept the position of town manager. 
He was well known to us asa successful manager before, and he left our service 
to become the manager of the Midland Bank, which has now become one of the 
most successful banking companies in the country. (Cheers.) I may also tell 
you that we have opened no new branches during-the past six months. When 
last we met you a new branch had been opened in Aldersgate-street, and I am 
now happy to be able to inform you that it has succeeded beyond our most san- 
guine anticipations. Some people take a very singular view of our bank, and 
they say we should do very wellif we did not possess so many branches. ‘That 
is a wrong idea, for these branches ought really to be called roots, for they are 
in reality the support of the main tree. We have got 23 metropolitan and 88 
country branches, and having no desire to plant a branch where there is not a 
good prospect of doing a sound and profitable business, I think I may fairly 
congratulate you upon the fact that by pursuing this policy onr branches or roots 
have struck deep into the soil, and that we have acquired a firm and strong 
hold upon some counties. (Cheers.) Having made these observations, [ think 
I may now ask you whether you consider the account we render a satisfactory 
one; whether, upon comparing it with that submitted last year, you think we 
have done our duty as directors, and also whether, upon a comparison with 
other instltutions, ours is not one of which you and your board may be justly 
proud ? (Cheers.) Iwill, therefore, conclude by moving “ That the report and 
statement of accounts be received, adopted, printed. and circulated amongst 
the shareholders at the discretion of the board.” 

Mr, CHAMPION JONES: Mr. Chairman and Gentlemen,—It is with a very great 
deal of pleasure that I rise to second the motion, which I will do without fur- 
ther comment. 

Mr. POSTLETHWAITE asked whether the board had any hopes of recovering 
the amount due by the London, Chatham, and Dover Railway ?——The CHAIR- 
MAN: I shall reply to this question with a very great deal of pleasure. The 
sum of 64,0002, became due to us from ourcustomer, the London, Chatham, and 
Dover Railway. They were then, and they are still, very good customers of the 
bank ; of course, not now in the sense of borrowing any more money. (Cheers 





and laughter.) But a legal quibble arose, and a finger was put upon the money 


by parties who said they would ea its payment by 6very means in their 
power. They have kept their word—they have ee it. They have taken 
the matter twice before the Court of Chancery, and twice has Vice-Chancellor 
Stuart decided that, looking to the magnitude of the operations, and to the re- 
lations subsisting between the bank and the company, we did nothing but what 
we had a right to do—nothing that was not constantly being done in the ordil- 
nary way of business, and nothing that was not castomary between bankers 
and customers under certain circumstances. By the Act recently passed, how- 
ever, the whole matter has been taken out of the Court of Chancery, and placed 
in the hands of Lords Cairns and Salisbury for arbitration, and I have the most 
confident hope that the whole claim will be paid to the uttermost farthing. 
The report was then unanimously adopted, and the dividend declared. 
Unanimous votes of thanks were accorded to the board of directors, and the 
proceedings closed with the customary compliment to the Chairman, 


{For remainder of Meetings see to-day’s Journal.] 





SALES OF COPPER ORES. 


COPPER ORES SOLD AT THE SWANSEA TICKETINGS DURING THE 
QUARTER ENDING JUNE, 1869. 

Mines, BRITISH. Tons. Amount. 
KnockMahon eeeosceseccccccevcccsvescecs 2857 sesvee £14,672 6 0 
Berehaven ..sosese 
Ballycummisk 
Cawsand Vale 





1,108 11 0 
153 10 6 


£25,043 12 6 


TODS cccccccccccccceces 
COLONIAL. 


CAPO .ceccccccccccccccccscccvccccccveccoce 
Moonta ...ecesesess 

Carrawang ...ccece 

Paramatta . 

Union, Tilt Cove .. 

Fortune .ecoseee 

GWAUR ccccccccccccccccescnccceccccccecos 
Wallaroo coccccvcccccccccccccccccccccccce 
AUSETAAD cecccccccccccccccccccccccecese 
CONGOTAIA. crcccccccccccccccsccccccccccese 


eoeeee £16,381 10 
eooeee 14,530 8 


AGCAROASOCOAROAGD 


—_—- 


Total .occcccorccccccers £40,564 17 


FOREIGN. 


—) 


eoeeee £13,424 11 


DEL cccccccccccccccccccccccccccccccccce 
AFambugeira .ccccccccccccccccccccccccece 
Sobral 
Hoz de Barcena 
Mostardeira .. 

Norwegian*, occcocecccccecccecccscccceces 


ecoooacoanse 


Total .cccccccscccscocce 2105 £25,897 2 6 
* This ore was sampled as Portugal ore, 


RECAPITULATION. 
Britiah .ccccccccccccccccccccccesccccseccs 4996 occccs 25,048 19 
Colonial cccorcccccccsccccccccccccccccese BIBS covcce 56 
Foreign...cccsece 


2105 .occe 
Sundries .. 348 ceccee 


Ccacen 


8,702 11 


Total .ccccccccscccsesees 9924 £95,208 38 

COMPANIES BY WHOM THE ORES WERE PURCHASED. 
Copper Miners’ Company ..ecccsecesececs coceee £15,859 18 
Freeman and Co. .. -coccccccccccecccccece ees 6,967 6 
P. Grenfell and Sons .. 
Sims, Willyams, and Co. .... 
Vivian and Sons ...cseseceee 
Willyams, Foster, and Co.......- 
Mason and Elkington......cecesesscccccs 
Bankart and Sons.....ccscccccccores m 
Charles Lambert ......... ° 6,358 10 
Sweetland, Tuttle, and Co. .. eee 2,166 11 
Landore Copper Company...ceccersevesee 1,101 9 


— 


co evuesc 


4,177 13 


SCooVcaean 


Total cc cccccccoccescece GOR £95,208 3 0 





PORTABLE BOILERS.—At the Steam Users’ Association monthly 
meeting, held at the offices, Corporation-street, Manchester, on Tues- 
day—Mr. W. Fairbairn, President, in the chair,—Mr. L. E, Fletcher, 
chief engineer, said that the increasing number of boilers used for 
steam crane and other similar portable purposes renders it important that any 
dangerous defects to which these boilers are lable should be generally known. 
The explosion of these boilers has become by no means unfrequent, and as they 
are now constantly used in the erection of public buildings, and sometimes in 
close proximity to crowded thoroughfares, the subject becomes of increasing im- 
portance. The boiler in question was of the internally-fired vertical class, cy- 
lindrical in the external casing, as well as in the internal fire-box, and domed 
on the top, while the flames from the fire-box pass off to the chimney through a 
single central uptake tube, which formed a most important tie between the 
crown of the fire-box and that of the external casing. Boilers of this type are 
very simple in construction, and well calculated when new to resist a high pres- 
sure, so that they are very generallyadopted. The dimensions of the one under 
consideration were :—Height, 8 ft. 9 in.; diameter, 3 ft. 6in. in the external 
shell, and 2 ft. 9 in. in the fire-box; while the thickness of the plates was 5-16th in., 
and the load on the safety-valve per square inch 701b. The defect to which it 
is now wished to call attention was a deep groove or furrow running entirely 
round the inner casing of the fire-box at the bottom of the water space, and eat- 
ing into the metal to a depth varying from \ to 3-16th in., so that more than 
half the strength of the plate was gone. This is not a peculiar case; others 
very similar have been met with, and especial danger arises from the fact that 
these grooves are very difficult to detect. They take place so low in the water 
space as to be very nearly, if not entirely, concealed by the blocking ring at the 
bottom, while the only opportunity of examining them is through one or two 
small sight holes cut through the outer casing. It is frequently supposed that 
becanse boilers are small therefore they are safe, whereas the fact of their being 
small makes them dangerous, Small bollers cannot be inspected as larger one 
can, since they do not admit of access for a man, and, therefore, they are toa 
greater or less extent apt to be worked on at arisk. The internal examination, 
and thus the safety, of portable boilers is a question which hitherto has not re- 
ceived that consideration which it deserves, but the subject should no longer be 
neglected. It is well worthy of the attention of engineers to endeavour to con- 
struct such portable boilers as are too small to admit of a man’s getting inside 
so that they may be taken to pieces for examination ; and it becomes imperative 
either that arrangements should be made for doing this, or that these boilers 
should not be allowed to work on for more than three or five years without 
being cut open for examination, whatever the inconvenience might be. No doubt 
if theattention of engineers were directed to this subject, inventive talent would 
soon construct boilers that could without much difficulty be taken to pieces so 
as to be examined internally, and thus their safety ensured. 





New AERIAL MACHINE.—A new machine intended for aerial 
navigation has been successfully tested at San Francisco ; it is the 
invention of Mr. FREDERICK MARRIOTT, of that city, who has been 
for 18 years engaged in studying thesubject. The carriage is a bal- 
loon, shaped like a cigar, both ends coming toa point.: It is 37 ft. long, 11 ft. 
from top to bottem, and 8 ft. in width. These are the measurements at the 
centre of the balloon, from which point it gradually tapers off towards either 
end. Around the balloon lengthwise, and a little below the centre, is a light 
framework of wood and cane, strongly wired together and braced. Attached 
to this frame, and standing up as they approach the front of the carriage, are 
two wings, one on either side. They are each 5 ft. wide at a little back of *%e 
centre of the carriage, and do not commence to narrow down until they «p- 
proach the front, where they come to a point. These wings are of white cloth, 
fastened to a light framework, braced securely by wires. The main frame is se- 
cured in place by means of strong ribbons, which go over the balloon, and are 
attached to corresponding portions of the frame on the other side. To the frame 
at the hind part of the carriage is attached a rudder or steering gear, which is 
exactly the shape of the pee used in pin darts—four planes at right angles. 
At the centre and bottom of the balloon isa space, in which the engine and ma- 
chinery are placed on framework. The boiler and furnace are, together, only a 
little over 1 ft. long, 4 in, wide, and 5or6 in.in height. Steam is generated by 
spirit lamps. The cylinder is 2 in. in diameter, and has a 3-in. stroke. The 
crank connects by means of cog-wheels, with tumbling-rods which lead out to 
the propellers, one on either side of the carriage. The propellers are each two- 
bladed, 4 ft. in diameter, and are placed in the framework of the wings. The 
boiler is made to carry 8Ibs. of steam. When not inflated the carriage weighs 
84 lbs. The balloon has a capacity for 1360ft.of gas. When inflated and ready 
for a flight it is calculated to have the carriage weight from 4 lbs. to 10 lbs, 





COMBUSTION OF FuEL.—Mr. F. Lancaster, Bootle, has patented 
an invention which consists in placing or building within, and ata short dis- 
tanee from the back end of, the furnace a fire-box or other fire-grate. A metal 
plate, or a metal plate and fire-brick, fire-tile, or fire-clay combined, in some 
cases perforated with holes for the admission of air from the chamber formed 
by the space left between the plate or wall, or both of them, and the tube plate 
or back of the furnace. This chamber has an inlet for the admission of atmos- 
pheric air, proportioned to the quantity of air which in each particular case 
may require to be admitted. The inlet opens under the fire-grate, and is fur- 
nished with a regulator in the form of a damper, door louvres, or other sult- 
able mechanical arrangement, and is worked from the front of the furnace in 
apy convenient manner inside the fire-box, furnace, or other fire-grate. 


Dryina PEAT.—Mr. W. G. Ainslie, East India Avenue, places the 
peat or other materials to be dried on open trays or shelves, leaving spaces all 
round for the passage of air, as is now commonly —— These trays or 
shelves are carried by wagons or “ lorries,’’ provided with cranked axles, so as 
to facilitate the useof large, or comparatively large, wheels, and thereby render 
the traction more easy, and at the same time permit of the wagons or lorries 
being made to fit, or nearly fit, the sectional area of the drying shed through 
which they have to pass. 
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